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The Scope of the Project

The letterhcecad says CONDUIT.

DIRECTOR

JAMES V. JOHNSON
CONDUIT /Centrat

The places mentioned arc Oregon

State University,0; North Carolina Iducational Computing Scrvice,

N;

Texas, T.

A linec across the bottom of the page explains:

Dartmouth College,
Their

D;

comhion conccern:

Conputers,

University of Iowa, UI;

C.

The University of

"An experiment

in educational computer usage and program exchange sponsored bv the

National Science

organization of pcople is a prototypve.

Foundation."

E

xperiment means that the vroject's

The first interest of the

Foundation is to discover if this prototype is an effective organi-

zation.

prototypce is the exchange of programs.

The fairst interest of the computer centers is in this

These conflicting interests have been with the projcct since
its beginning in January of 1972 when one person at each ceonter was

designated Coordinator.
proyrams;

move

sccondly,

His

(or her) tasks were bhipartate:
report on their movement.

first,

A project director with a staff of threce was established to

ride herd on the dispersed coordinators.
agency prepared to monitor the project's activity.,

was sot:

centers cooxdinated by a small central office.

A psycholoaical testing

The prototvpe

a cooperative of representatives from dispersced conputer

To provide an immediate focus for moving programs, six

workshops were organizoed.
from cach of the five rogions.,
home

returned

to try out the new ideas with their

To cach workshop came two professors

After the workshops the teachors

students.  The

computer programs accompanving these ideas were to be implementod

in cach recgion

1

H

oY

the Coordinator

his

and

staff,.

During the sumner

and fall of 1972, cducational uscs of the computer in Lincar Algebra,
Topics in Puysics, Mumerical Methods in Chemistry, Operations

Research, Lconomic Games, and Survey Analysis were cach the
of a workshop.

O

RIC

Aruitoxt provided by Eic:

subject



By June of 1973, students and teachers had used and endorsed
these several and various methods of using computing in their
courses (1). The project statf, however, recognized that serious
differences between the five centers were inhibiting the flow of
programs,

Differences over the mailing of magnetic tape and punched
cards. Fortran and Basic dialects, standards for program documen-
tation, and protocols for sending and receiving programs, all
posed problems that could be solved.

The second year of the project saw an organized effort to
solve these technical difficulties. By the end of May, 1974,
several documents published by the Central Office attempted to
codify this effort (2-6).

In addition to the import and export of programs, each center
made a collateral effort to find good new applications, to publi-
cize them, and to encourage their use by whatever means seemed
appropriate. This broad charge was freely interpreted by different
individuals in different ways. One common thread running through
the activities of all five computer centers was the regional work-
shop, a one-day to one-week conference to promote a new idea in
computing.

While the project was funded from January, 1972 through
December, 1974, its activities focused on the academic years 1972-73
and 1973-74. This report is the final report of the Dartmouth
office of Project CONDUIT and covers the period from the beginning
of the project through May 31, 1974. The last appendix will contain
late comments on the period June 1, 1974 to December 31, 1974.

The Lay of the Land

Before discussing the activities of the Dartmouth CONDUIT
office, it is necessary to explore the terrain in which these
activities were to take place.

The computing envirommnent is conditioned by three fundamental
convictions:

1) Computing should be freely available to the whole
campus community;

2) Computing should be fast and easy to use;

3) Remote users (customers) should receive the same
service from the machinery that on-campus users
receive.

These convictions led to:

1) The development of a language, BRSIC, that can be
learned in a few hours; and




2} The development of a time-sharing system with
several hundred terminals available at the user's
¢onvenience,

When an individual works at a terminal, he can expect the
computer to respond to his commands within less than four scconds.
The computer is extremely reliable; it operates smoothly more than
99% of its scheduled 8:00 a.m. to 3:00 a.m. day.

Because the computer is reliable and virtually everyone
interested in computing on campus is capable of getting on the
computer, almost all services to the user may be obtained on-line,
There is a library of programs with files explaining their use.
There are programs that explain many aspects of the system. There
is an on-line suggestion box where answers are guaranteed within s
twenty-four hours.

The result of the BASIC language, the time-sharing system and
the on-line services is a campus population literate in computing.
some of the faculty and the majority of the students know how to
write sirple programs. A few remote colleges also have significant
groups of stucents and faculty who are literate in computing.

Two Fast Years: 1972-73 - 1973-74

Not surprisingly, a few teachers have explored ways to use
this new activity, computing, in their research and in their
teaching. John Merrill in the Physics Department at Dartmouth took
advantage of support from Project COEXIST to write a text entitled
The Computer in Second Semester Phvsics. This text touches a
variety of topics that crop up in Physics from the sccond semester
on through graduate work: mechanics, magnetic fields, relativity,
to name a few.

In June of 1972, John Merrill taught a two-week Physics
Workshop. (This workshop is often called in the CONDUIT publications
a "national workshop" to distinguish it from & regional conference,
"local workshop," held by a participating computer center.) Upon
its conclusion, teachers returned to Iowa, Texas, Oregon and North
Carolina to begin the year's workx with his Physics programs. A
complete report of this workshop is on file in the Central Office (7).
M edited version has been published by that oftfice (8).

By September, the Dartmouth office was importing programs to
help the small band of eight teachers that had attended the National
Workshops. This was not the full complement of twelve. Missing was
a second mathematician, a second economist, and two teachers of
operations management. 0Of the eight teachers, four - contrary to
the original vlan - were not being served by the Dartmouth computer.
Robert D. Gillette taught Chemistry at the Naval Academy. Aall ties
to him were through the U.S. mails. Similarly, Barrien Moore in the
Mathematics Department, and John Dawson and Richard St. Onge in the
Physics Department of the University of New Hampshire were all cut
off wh=>n the university severed its ties to Dartmouth and began
working on their own computer in the fall of 1972.




The four remaining teachers were served by the Dartmouth
computer:

James Boyles - Chemistry Department, Bates College

Elinor Hartshorn - Political Science Department,
Mount Holyoke College

George Michaelides - Economics Department, Franklin
Pierce College

David Rosenberg - Political Science Department,
Middlebury College

The trials and tribulations of the first year have been fully
reported in the Interim Report, Knights in Rusting Armour (9).
(The body of this report is Appendix N.)

During the second academic year of the project, import
activities decline, export activities increased, and marketing
efforts slumbered. With no new round of workshops to stimulate
demand for imported programs, the volume of imported programs
dwindled. Two large programs were successfull . begun: Prince,
an international pclitics game from Syracuse, and a series of
simulations in Epidemiology from Cornell (See (10-14) (17) and
Appendix A). Each was undertaken at the request of a professor
at Dartmouth. Two more data sets were prepared for use on the

IMPRESS system, and two more workbooks were prepared for use.
(See Appendix A.)

Some of the first year's work was consolidated in drafts of
future booklets. James Boyles at Bates prepared some notes for
his students using MASSPEC, "An Experiment in Mass Spectrometry
Utilizing a Computer Simulation of lMass Spectrometex." David
Rosenberg completely wrote a workbook for his students using the
IMPRESS dataset, CITIZENS. The booklet was entitled "Citizens
and the Political Attitudes in Four Countries."”

The number of exported programs increased because of the
need for trial cases for technical standards. Three program set:
were prepared to demonstrate the on-line export system (discussed
below). CONDUIT also began to revise programs for COMPUTe texts.

The marketing activities slumbered because of a four-month
absence of the project Coordinator. The available program sets
were announced in the October issue of the center's newsletter.
They were announced again a month later in a latter to the faculity.
(See Appendix 3.)

A quite successful Regional Conference on Computing took
place in January. Some tape slide shows were made to demonstrate
new uses of computing. An on-line bibliography of texts and
booklets was polished and put into smooth operation. (See (18,19)
Appendix I.) Contacts between the commercial publishers and the
local office increased and the groundwork was laid for future
cooperation (15). In May an advertiserent of the Hudgins text
was sent to over 1300 people. (See Appendix B.)




The solution to the technical problems began when the Chief
Programmer from Dartmouth visited all five CONDUIT centers in
July of 1973. His experience with magnetic tape and Fortran
formed the basis for the first Programmer's Meeting. The meeting
was held at Dartmcuth on Octcber 3-4, 1973. Subscquent meetiags
of programmers and coordinators sped the development of technuical
agreements. At Dartmouth, the coordinator and the chief programmer

collaborated on a series of local working papers describing various
aspects of this work,

The second year's activity very clearly separated the CONDUIT
problems of transporting educational programs into two kinds.

There were problems CONDUIT could work through and the problems
CONDUIT had to work around.

The Soluble Problem: Moving a Program

"Moving a program from one computer to another
is like moving a horse by train: fundamentally
it does not want to go." (15)

The first year of the rroject illustrated, if nothing else,
how not to transport computer programs. The first Interim Report
treated in detail the case of some badly moved Chemistry programs.

(See Appendix N, pp. 7-9.) The following mistakes occurred in one
or more of those programs:

..programs that produced incorrect answers were selected;
..programs that Jdid not run were exported;

..character codes were not shipped with magnetic tapes of
programs;

..printed copy of the programs was not shipped with the
magnetic tape;

..flow charts and sample data and sample runs were not
sent with programs.

The first two mistakes wasted forty hours of a very skilled
programmer's time. The next three mistakes cost another forty-two
hours of wasted effort.

The sccond yecar solved these problems completely. Using a
standard character code, and a standard magnetic tape format, (Sce
Appendix C), a programmner successfully loaded four program sets
from the four CONDUIT centers. BEach set was loaded in fifteen
minutes., After a set of programs was loaded, ecach individual pro-
gram imported to Dartmouth was translatcd into BASIC. Exerpts




from the first year's veport shows what some >f this effort
costs (9, p. 3):

Computing Programmer Cost Total

Cost __ ($2.00/br) .

Business $342.18 $169.50 $511.68
Linecar Algebra 60.06 57 00 117.06

Yet these efforts, while satisfying those who had attended workshops
and were familiar with the programs, were not complete. To satis-
factorily document these programs {(internally) would have required -
additional hours of programmer time.

For example, both the Business and the Linear Algebra programs
were embedded in a text. The Linear Algebra programs did not con-
tain (and did not need, if used with the text) any internal documen-
tation. Howevewr, if these programs were to be placed in a public
library where they could possibly be used independently of the text,
they would require the following extra work.

Computing Estimated* New
Cost __Extra work Total
Business $511.68 $20.00 $531.68
Linear Algebra 117.06 24.00 141.06

*(at $2.00/hr)

These costs could be avoided if programs were properly
prepared for export. So, the programmers from the five centers
established working agreements on two programming languages,
FORTRAN and BASIC, (See (5) and Appendix F.) and on ideal program-
ming style, internal program documentation, and the accompanying
commentary. (The Dartmouth version appears in Appendicies D and E.)

The Dartmouth coffice applied these standards to three program
sets it prepared for export. The resulting costs are listed in
Table 1.




Table 1

Program Sets For Export
(Pigures for May 15, 1974)

Huggins Merrill Reiner

No. of Programs 2 60 16
Program 1 59 8
Q-File 1 1 8

Lines of B
Program ——f68 5333 1600
Code 71 1762 331

Internal
Comments 25 1684 403
Q-File 372 1887 866

Preparaticu -

Costs ~$l92.92 $316.53 $477.88
Programmer $ 84.00 $165.00 $231.00
($3.00/hr)

Computer 108.92 151.53 246.88

Languages BASIC BASIC,FORTRAN BASIC

Price/Set $ 15.00 s 25.00 $ 35.00

The costs of the Merrill set is significantly less than the
Reiner set because it was prepared after the standards for programs
and comment files had been distributed to the local programmers.

Another soluble problem was the routine export of programs.
During the first year all requests had been handled on an ad hoc
basis. During the second year of the project a fully computerized
export system was implemented. It first ran successfully on
April 15, 1974. (See Appendix H.)

To help in the Fortran-to-Basic translation of the first yeear,
a set of editorial aids were written. (See Appendix G.) During
the second year some additional aids for translation from Basic to
Fortran were developed.




The Insoluble Problem: Moving the Idea

More important than moving a program is moving the idea of
the program. The idea of the program is what the teacher or
researcher values. He must have a clear explanation of that idea
before he is even willing to look at the program let alone think
of obtaining a working version.

If an idea is going to travel any further than its originator,
it must be written down. When the idea involves a computer program
used in college instruction, what gets written down generally takes
the form of a text, or text supplement. To write such a booklet
will, in the current scheme of tenure calculations, fail to advance
an author's career and may retard it. So the first snag is

the rewards for the author.

Dartmouth CONDUIT worked around this problem by encouraging
the efforts of a sister project, COMPUTe. COMPUTe provides authors
with royalties for their efforts and produccs much needed texts and
text supplements nn instructional computing. (See Appendix J.}
CONDUIT will be responsible for establishing standards for the com-
puter programs in new COMPUTe texts and has undertaken to revise
some of COMPUTe's current offerings.

The lccal CONDUIT office has also shown manuscripts to
commercial publishing firms who could move texts by traditional

methods. To date these efforts have been unsuccessful. (For
reasons, see (15).) After a book is published, it needs to be
marketed. CONDUIT, through its five center connections, can con-

tribute to this marketing of a booklet.

But as one approaches the marketing of a booklet, one sees
several other insoluble problems. What one markets is the idea of
the program. For a simple notion, a short program can be moved in
a text. For a more complex idea, for example,a game the size of
PRINCE, the program itself is the expression of the idea, and it
must be moved. (The real achievement of COUNDUIT has been to solve
most of the problems associated with this movement.) But either
the simple or the complex idea needs to be adjudged a good idea
before it will be used. This judgement depends heavily on

‘the convenience of computing.

The convenience of computing is a function of the local compu-
ter and the services of the computer center staff. The more
inconvenient the computing, the greater the hardships for a compu-
ting idea as it competes for the instructor’s attention. Even with




convenient computing, an idea must fit in with
the content of the course.

How a teacher composes his course determines what he decides
he will neced to teach it. Here, a computing idea must compete
like all others for its proper audience. After Project CONDUIT
removes any handicaps by making sure the associated programs work, .
the idea must then sell itself. And in selling itself, two more
insurmountable problems confront it:

the ability of the teacher and ’
the ability of the student.

There will alwevs be bright students and dull students.
Nothing can be done about that. But what computation centers can
do, again, is remove the computing idea's handicaps by training
students and teachers in computing. Were this an accomplished fact,
then "ability" would mean academic ability not computing ability.
Project CONDUIT, by encouraging the computer center efforts to raise
the computing literacy on campus, aids the struggling computing idea.

Results
The four major results of the Dartmouth CONDUIT office are:

Moved Computer Programs
Jeports on Activities
Working Papers

Computrized Systems

Moved Computer Programs

Programs fall into categories that deserve some
explanation. First are programs available in the on-line
library, CONLIB. (See Appendix K.) In this library are
73 programs made available by Project CONDUIT to users of
the Dartmouth Time-Sharing System. Most of these programs
were not only imported, but translated from Fortran o Basic.
Many of these programs form sets for a text. The following
texts have 41 programs in.CONLIB:




(10/106 programs

Harris, Roy D. and Michael J.
Maggard, Computer Models in
Operations Management, llarper
and Row, New York, 1972.

(18/21 programs) Johnson, K. Jeffrey, Numerical

(5/5 programs)

(8/8 programs)

Methods in Chemistrv, (2nd
Edition) Chemistry Department,
University of Pittsburgh, 1973.

McLaughlin, Donald E., A A Computer
Oriented Course in Linear
Algebra, Regional Computer
Center, University of Iowa

Reiners, William A., William E.
Glanz, and Stanley E. Cornish,
Ecological Modeling on the
Dartmouth Time- Sharlng System,
(3rd Edition), Biology Depart-
ment, Dartmouth College, 1973.

This leaves 32 additional loose programs in economics and

chemistry.

Not listed in CONLIB but translated by Project CONDUIT

are the five data bases for four social science workbooks
used on the IMPRESS system:

1972~73
(1 data base)

(2 data bases)

1973-74
(1 data base)

(1 data base)

Changing Attitudes Toward Integration
1946-1966 (IMPRESS Edition), G.R. Boynton,
University of Iowa, 1972.

Voting Behavior in Western Europe,
(IMPRESS Version), Gerhard Lowenberg,
University of Iowa, 1973.

Voting Behavior in the United States:
1952-1968, (IMPRESS Version), G. R.
Boynton, 1972.

Citizens and the Political System
(IMPRESS Supplement), to Citizens and
the Political System, G. R. Boynton,
Harper & Row, New York
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The Dartmouth office promoted the casual export of
the following hooks:

1. Bauer, Richard S., Introduction to Time-Sharing
Applications in Banking, Kiewit Computation
Center, Dartmouth College, 1974.

2. Huggins, Elisha, A Computer~Assisted Introduction
To Mechanics, Kiewit Computation Center,
Dartmouth Colledge, 1973.

3. Merrill, John R., The Computer in Second Semester
Physics, Kiewit Computation Center, Dartmouch
College, 1972. (To be published by Houghton
Mifflin.)

4. Olson, Maynard, Computer Calculation of Chemical
Equilibrium, Chemiscry Department, Dartmouth
College, 1973.

5. Reiners, William A., William E. Glanz, and Stanley
F. Cornish, Ecological Modeling on the
Dartmouth Time-Sharing System, (3rd Edition),
Biology Department, Dartmouth College, 1973.

6. Sokol, Robert, A Laboratory Manual for Introductory

Sociology, Harper & Row, New YOrk.

7. Williamson, J. Peter and David H. Downes, Manual
for Computer Programs in Finance and
Investments, {(3rd Edition), Amos Tuck School
of Business, Dartmouth College, 1973.

Computer programs for Olson are contained in the text.
Those for Williamson and Bauer are distributed by the
busiiiess school and the computation center. Sokol's programs
work on IMPRESS and on data cards. The three other authors
served as test cases for the new documentation standard and
export system. These three program sets are now for sale.

$15.00 Huggins (2 programs)
$25.00 Merrill (60 nrograms)

$35.00 Reiners ( 8 programs)
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Reports of Activity

The project has produced nine reports listed below.

Together they detail many of the experiences of one office
involved in a prototype cooperative.

Table 2

Reports of the Dartmouth-CONDUIT Office

A Report on the CONDUIT Physics Workshop tleld June
19-30, 1972 at Dartmouth College, John M. Nevison.
Internal Memorandum Submitted in August of 1972 to
CONDUIT Central Office at Duke University.

Report on the December 9ta Social Science Workshop
at Dartmouth, John 1. Nevison. Internal Memoranda
submitted December 20, 1972 and March 26, 1973 to

the CONDUIT Central Office at Duke University.

Report on a Workshop: The Kiewit-CONDUIT Conference
March 16-17, 1973, John M. Nevison. Internal
Memorandum submitted May 17, 1973 to the CONDUIT
Central Office at Duke University.

Report on a Workshop: IMPRESS at Wellesley 21 April
1973, John M. Nevison. Internal Memorandum submitted
May 18, 1973 to the CONDUIT Central Office at Duke
University.

Leading the lorse to Water: A Report on the CONDUIT-
HumRRO trial of 5 xit of social science booklets by
users of the Dartmouth Time Sharing System, John M,
Nevison. Internal Memorandum submitted in August
1973, to the CONDUIT Central Office at the University
of Iowa.

Classroom Report: Political Science, IMPRESS, and
CONDUIT at Middlebury 1072-1973, David A. Rosenberg,
July 19, 1972, submitted in October 1973 to CONDUIT
Central Office at the University of Iowa

Knights in Rusting Armour: A Report on the CONDUIT
Activities at Dartmouth, June 1972-May 1973, {(Interim
Report), John M. Nevison, October 1973.

Report on the Kiewit-CONDUIT-COMPUTe Conference.
January 25-26, 1974, Christopher G. Hoogendyk.
Internal Memorandum submitted to CONDUIT Central
Office, Iowa City on June 7, 1974.




13

9. Project CONDUIT at Dartmouth College {Final Report),
John M. Nevison, June 1974.

Working Papers

During the second year, standards for the office
operation were documented before, during, and after the fact.
The eight working papers listed below specify the ideal
operation of an import-export office.

Table 3

Working Papers of the Dartmouth-CONDUIT Office

1. Preparing a Program for Export, Christopher G. Hoogendvyk,
April 1974,

2. Describing a Program for Export, John M. Nevison,
April 1974.

3. Agreeable Fortran, Christopher G. Hoogendyk, May 1974.

4, Editorial Aids for Importing and Exporting Fortran
Programs on DTSS, Christopher G. Hoogendyk, October 1973.

5. The Export System, John M. Nevison, May 1974.

6. How Combib Works, John M. Nev.son, May 1974.

7. Magnetic Tape Format for Exporting Programs, Christopher
G. Hoogendyk, May 1974.

8. Programmer's Weapons, John M. Nevison, May 1974.

Computerized Systems

Last and most important are the on-line systems that
increased the office's efficiency. The major systems are
discussed in detail in the working papers:

1. The on-line library and its table of contents,
LIBCAT. (See Appendix K.)
2. " The complete reference system for texts and

programs on instructional computing, COMBIB.
(See Appendix I.)
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3. The sct of programs that provides editorial
aid in program translation, import, and export.
(See Appendix G.)

4. The system that makes possible prompt and
versatile program export. (See Appendix H.)

Conclusions

A number of programs shipped to the computer center were not
moved to class because they lacked an adequate description of their use
in the couse. ©f those that had adequate descriptions, only a few

were innovative enough to command any interest. Two lessons emerge
from this:

2

1. A computer center should not import a program w .
an adequate description of how “o use it in a co. .

2. A computer center should not import a program unless
a teacher has requested it.

A variety of technical problems made the original import of
some programs difficult. Had the programs been properly prepared

for shipment this would not have occurred. The third lesson of the
Project is

3. A computer center should not import programs that are
poorly prepared for shipment.

The other side of that lesson is

4. A computer center should not export programs
improperly prepared for shipment.

"Proper" preparation has been defined in the working papers of
the project. (See especially Appendices D and E.) Indeed, this
definition is the major success of the project.

Work with these propcerly prepared programs has shown:

5. It 1is possible to set useful standards for exporting
a computer program.

6. It 1s possible to export a program using these standards.

7. Such a prepared program is at least an order of magnitude
faster and cheaper to import (15 minutes versus 42 hours}).

-
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Program sects like those associated with the Prince books
and the Epidemioclogy simulations were imported without benefit of
the local hosts having attended any workshops. This experience
indicates that

8. An adequate written description of use in the course
is more important to a program's disscmination than
is a workshop. (It is also much cheaper.)

Last and most important, good ideas did move from the computer
center into the classroom. There, each teacher had his own opinions
about how to use a program and one observes that

9. On an interactive computer, a library program will
frequently be taylored to the needs of a particular
course.

While this tayloring was somectimes done by the teacher, one
of his students often did it for him. This practice was so common
that one can say that

10. The student-teacher pair is a most effective team for
bringing a computing idea to its ultimate fruition in
the course.

From one office's view point the Project succeeded. It moved
programs and reported on their movement. It established local
operating procedures that employed computerized systems when
appropriate. It defined standards for program export and produced
examples of these standards. In short, it solved those problems
within its focus and illumined those on its perinhery.
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The Problems of Prince

Prince is an international diplomacy game, written in
Fortran. At the request of Pronfessor David Baldwin, the Dartmouth
CONDUIT office imported the program for his government course.

In April, 1973, the program was purchased from the
International Relations Program at the University of Syracuse for
$50.00. When it arrived there were problems reading the magnetic
tape. Several phone calls to Syracuse cleared up these problems.

The second set of problems were caused by the lack of suitable
documentation of the program. There was no flow chart, no internal
program documentation, and no usable sample output. After a series,
of phone calls, the description of the program ( a flow chart of
sorts) c¢rrived with some sample runs of the Syracuse version. All
this engaged a programmer for about 40 hours.

His next 46 hours were spent doing battle with the program,
the local problems with Dartmouth Fortran, and the core memory
restrictions of time-sharing. The sub-program shifting in the
Fortran run-time package would not handle more than 24 sub-programs,
Af.:er making extra efforts to demonstrate that the error was in
Fortran and not in the program, the programmer convinced the student
in charge o' Fortran to clean up his act. The programmer went
home for the summer after 86 hours of work.

In October, Fortran ran better and sub-programs were well
handled. The programmer set ahout the next majr. task: shoe-
horning a 30K (K is 1024 36 bit words of core .emory) program
into a 16K slot. First, he reduced the COMMON used by the program
and shrank that work space from five thousand words to two hundred
words. Next he broke up sub-programs into smaller units. Last,
he closed each file as he was done using it and picked up 500
words for each shut file. The program finally ran in 16K of
core.

What was saved in space was lost in run time. A 24K version
ran in 50 seconds of CPU, but the 16K version ran in 200.

The October-November ecfforts of the programmer took 80 more
hours. At this point, the program was demonstrated to David
Baldwin and turned over to him for final polishing an. use in
his class. He hired a student to work on these final details. At
least one student did use the program in his class this wint .
More work is scheduled to be done this summer.

Al
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Programmer Costs $498.00

Computer Costs 200.00

One Program

Lines _of Program 1810
Code 1775
Comments 35

CONBIB

The actual programming of the on-line bibliography called
CONBIB went uickly The coordinator and the programmer devoted a
Saturday morning to tha final design of the visible system. The
-programmer wrote the essential program in 15 hours. Editorial
features were buit into the system in another 15.

A second programmer developed an "apple-picker" program to
produce both a catalogue and an annotated bibliography from the
file. His efforts eventually ran to 40 hours.

A third programmer prepared an alternate CONBIB to the
director's specifications in five hours. This version was never
examined for use by the director and was put aside.

The schedule of events was impressive. The program ran
three days after the early June Saturday morning. The editorial
features ran completely a week later. In July a general invita-
tien to use the system was mailed to othersin CONDUIT. The
coordinator sent out a catalog generated by the "apple-picker"
in late September. The Director's suggestions were made in eca.rly
Novemher and a working version was completed December 2nd.

The computer costs of this effort are crude estimates because

the files that it used remained on-line and development efforts
diffused through several user numbers.

Programmer Costs $291.00

Computer Costs 370.00

Export

The Export system began in December of 1973. The coordinator
specified the way it had to look to the user, and . programmer was
charged with designing the system. (And altering the coordinator's
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original user specifications if they could be improved.) Over
50 hours went into designing and drafting a preliminary version
of the program. It was then rewritten, entered and debugged in
another 23 hours.

Programmer Costs $219.00

Computer Costs 100.00

Program Sets for Sale

After establishing suitable standards for an exported
program and its accompanying Q-file of comments, the staff applied
these guvides to three sets of programs. Two, Reiners and Huggins,
were already complete by April 10th. Both needed minor additional
revisions to meet the standards.

Merrill's set was begun and completed after April 10th. The
programmer had the advantage of knowing exactly how the programs
should be prepared before he began to work.

Program Sets For Export
{Figures for May 15, 1974)

Huggins Merrill Reiner

No./Programs 2 60 16

Program 1 59

Q-File 1 1
Lines/Program 468 5333 1600

Code 71 1762 331

Internal

Commeants 25 1684 4C3

Q-File 372 1887 866
Preparation 195 9 $316.53 $477.88
Costs _

Programmer $ 84.00 $165.00 $231.00

($3.00/hr) '

Cemputer 108.92 151.53 246.88
Languages BASIC BASIC,FORTRAN BASIC
Price/Set $15.00 $ 25.00 e ~$35.00
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@ CONDUIT

KIEWIT COMPUTAT.ON CENTER

DARTMOUTH COULLEGE
LLICV BOARD HANOVER NEW HAMPSMIRE Q375%
ARY C MUNTER November 8, 1973

g0 State University

L onAs £ xURTZ Dear Colleague,

brimouth Coliege
/S T, PARKER I On the reverse side of this sheet is reprinted an article
Ehﬂ$grguw~ffrom the Octcber issue of Kiewit Comments, the Computer Center's

monthly newsletter.
TARLES H WARLICK
hivers.ty of Terds

L I would like to take this opportunity to call the article
[ AAn0s wees and Project CONDUIT to your attention and explaln what services ,
we can provide.

The Project itself is a prototype cooperative of five
computer centers located at the schools of the Policy Board
members on the letterhead. The cooperative is charged by the
National Science Foundation with exchanc...g educational computer
programs and learning from this exchange how to improve transport
of programs. Needless-to-say the intent of this program exchange
is to improve the guality of instruction.

The programs and the texts moved last year are all listed
on the computer: Programs in CONLIB***:LIBCAT (LIST) and texts
in CONLIB***:CONBIB (RUN). (Please feel free to sugcest
additional texts.)

Presently the Project has a staff of eleven part-time
student (mostly) programmers. These prograrmers, headed by
Christopher Hoogendyk, might possibly be of some help to you.
Should yocu have any computer programs to import or export and
want assistance please give me a call at 646-2643. (Best time
is 1:00~3:00 pm.)

In addition to the programming statf, the Project is
preparing several guides for those who import and export programs.
A tape standard and character code has already been established
for the cooperative and has proved very successful. Guides on
programmer protocols and programming languages are in preparation.

I would be happy to answer any questions you might have on
the work of the Project. In the event that I am out of town,
Christopher Hoogendyk or Steve Waite, the Coordinator of User
Services, should be tble to help.

Slncerely,

lzhn M. Nevison

Administrator, Project CONDUIT

Bl

E MC An experiment . educalional compurer usage .ind pruygram exchange sponsared Oy the National Sc.ence foundation
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Kiewit Com'ne:.ts Vol. 7 No. 2 October 1873
CONDUTIT AND THE DARTMOUTH SYSTEM

Users of the Dartmouth Time-Sharing System wishing to import computer programs for use in
courses can use the facilities of CONDUIT. an experiment in exchanging educational computer
programs. The project’s coordinator at Dartmouth is Jack Nevison, who can be reached through
Kiowit (603-646-2643], and there ure available through the project u number of student assistants who
havo had experience in importing progrums from other computing systems. The programs resulting
from their efforts are described in CONLIB**LIBCAT, which can be LISTed. Other foci of
CONDUIT are in [owa. North Carolina, Oregon, and Tevas., where there are IBM and CUDC machines.
CONDUIT has been involved in exporting programs from Dartmouth to these centers as well as
importing materiul from them.

During this school year. CONDUIT has some funds to assist in paying student programmers who
can work with faculty members in importing programs from outside Dartmouth. Those programs and
texts which have been approved by CONDUIT committees in various disciplines will receive
preference. A bibliography of hooks pertinent to the project can be obtained by RUNning the file
CONLIB**~:CONBIB. Below is a partia} list of the approved texts. arranged by discipline: more
information about them and the names of people on the Dartmouth system who could answer some -
qnestions about them can be obtained from Nevison at Kiewit.

Business: Computer Augmented Cases in Operation and Logistics Management. by
William L. Berry and D. Clay Whybark (Cincinnnti:  Southwestern Publishing
Company: 1972); some of the cases are runting in BASIC. Cemputer Models in
Operations Management, by Roy D. Harris und Michael |. Maggard (New York: Harper
and Row: 1972} all of the models are running in BASIC. Those interested in these
programs can contact Steven Lazarus at the Tuck Schoo! (603-643-3202).

Chemistry:  Numerical Methods in Chemistry by X. Jleffrey Johnson [(Pittsburgh;
Chemistry Department University of Pittsburgh: n.d.); all the FORTRAN programs in
the book are now available on DTSS in BASIC. Computer Calculations of Chemical
Equilibria. by Maynard Olson {Hanover; Department of Chemistry. Dartmouth
College): includes easy-to-write BASIC progratis. Interested chemists can contact
James Boyles at 207.784-4141 for information about the use of Johnsor's text and
Maynard Olscn at Dartmouth (603-646-2763) for information about his own text.

Mathematics: A Computer-Oriented Course in Linear Algebra. by Don McLaughlin
(flowa City; Regional Computer Center, University of lowa: n.d.): all the FORTRAN
programs in this book are available in BASIC. Information is available from Barien
Moore at the University of New Hampshire {603-862-2321).

Physics: The Computer in Second Semester Physics. by John Merrill (Hanover: Kiewit -
Computation Center, Dartmouth College: not yet published); has simple BASIC
programs. A Course in Computer-Assisted Mechanics. by Elisha Huggins (Hanover;
Kiewit Computation Center. Dartmouth College: n.d.); suggests simple BASIC
programs. Merrill's work is being used at the University of New Hampshire by John
Dawson {603-862-1395] and Richard St. Onge (603-862-2088) and at Dartmouth by Elisha
Huggins (603-646-2969). Huxeins can alvo be contacted for information about his text.

Social Science: A Laboratory Manual for Introductory Sociology. by Robert Sokol
{New York: Harper and Row: n.d.): ail the exercises in the book run on the [NMPRESS***
system, and information about their use can be abtained from Sokol at 603-646-2637.
Additionally, several workbooks describing elementary survev analysis have been
translated from the University of lowa’'s Statistical Package for the Social Sciences into
Dartmouth’s INMPRESS***; booklets published by the Regional Computer Center.
University of lowa. lows City. and available through the Dartmouth Bookstore are:

Voting Behavior in Western Europe. by Gerhard Lowenberg: and Changing Attitudes
Towards Integration: 1946-1966. The Citizen and the Political System. and Voting
Behavior in the United States: 1952-1968. all three by G. Robert Boynton. Some of these
booklets have been used by David Rosenberg at Middlebury College {B02-388-2901); they
are also described in the library file CODEBOOK***.

In economics, sonio programs have been translated into BASIC. but they need verification by an
economist working with with a student programmer. Nevison can supply details at Kiewit.
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May, 1974

Dartmouth College HANOVER - NEW HAMPSHIRE - 03755

Kiewit Computation Center

ANNOQUNCEMENT

Bt e i e it At ot g e S ot At

Computer Assisted Introduction to Mechanics
(270 pp. ~ $3.60)
15 .
Elisha R, Huggins, Dartmouth Project COEXIST

This text, available in paperback from the Kiewit Computation

Center at Dartmouth Collegye, is the result of the first semester
mechanics effort of Project COEXIST. Through a coordinated use

of text, laboratory, and the computer, the book introduces Newtonian
mechanics in six chapters. It can serve as a short text on mechanics

or be used as a text supplement {n a regular physics course. Since the
main benefit of a computer in physics is that a student can work a
realistic problem of his own choice, we have a special chapter on
student project work., Special plotting techniques allow all the programs
to run on a minicomputer as well as on a time-sharing system.

Table of Contents

Chapter [ Introduction to BASIC

Chapter I1 Graphical Analysis of Strobe Phctographs

Chapter (I Computer Analysis of Projectile Motion Experiments
Chapter IV Newtonian Mechanics and Earth Satellites

Chapter V Project Work

Chapter VI Special Topics

The first chapter is a brief {ntroduction to the computer language BASIC,
This chapter |s written so students can learn both the computer language

and the plotting techniques on their own, without the assistance of an
instructor.

The text approaches mechanics through a coordinated use of strobe photographs
and the computer. In both cases, the motion of an object is broken down

int o short but finite time steps. We first use strobe photographs to help

the student visualize this step by step description of motion, and then
introduce a computer algorithm which allows the student to convert his
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strobe analysis into powerful techniques for predicting motion. Since
we remaln with short but finite time steps, calculus {s not required for
the student using this text.

Chapter II introduces the concepts of velocity and acceleration through a
graphical analysis of strobe photographs of projectile motion. The chapter
cdescribes the laboratory procedures so that one can have students either
take their own strobe photographs or use samples supplied in the text.

In Chapter III the gra “ical Aefinitions of velocity and acceleration are

converted to the bas.c steps or algorithm for a computer prediction of the

motion of projectiles. Programs ald the study of projectile motion both

without and with air reststance, and the computed predictions are compared

with the experimental results from Chapter [I, The computer is also effective '
for the analyses of experimental errors.

Chapter IV introduces Newton's second 'aw. With a slight modification of his
projectile motion program, the student studies the motion of earth satellites
and apollo spacecraft., These calculations are explicitly us:d to {llustrate
Kepler's laws and the laws of conservation of energy and angular momentum,

In Chapter V on student project work, we show how the basic simularity of
all Newtonian mechanics problems makes it easy to convert a program from
one problem to another. (For example, almost identical computer programs
predict the orbit of an Apollo spacecraft and the path of a ball bouncing on a
spring.) As an incentive and source of ideas for further project work, we
review a variety of student projects. (

Chapter VI consists of separate sections that can be {nserted into the rest of
the course as desired. Section I1is the computer analysis of a simple air
track experiment, In Section II, the analytic solution of the harmonic oscillator
problem is compared with the computer solution. Some calculus is required
for this work., The analytic solution {n Section IIT of the damped harmonic
oscillator should be challenging even to students with relatively advanced
calculus backgrounds. Section IV investigates the motion of a ball bouncing
and swinging on the end of a spring. This combination of a strobe experiment
and a computer analysis provides a detailed check of Newton's second law.

S e e e M e e me e e e WE MR v ek MR AE A S Gm e ew G G R eE G ME e S e M e e G e el e e v e e em W am e w am e

To order:

send $3.75 (plus postage) to The Dartmouth Bookstore, Main Street,
Hanover, New Hampshire 03755. {Postage: $.50/book; $.25/additiona}
book to same destination.)

Orders of more than twenty five (25) coples may be addressed to the

Documents Clerk, Kiewit Computation Center, Dartmouth College, Hanover,
New Hampshire 03755. Please include payment with order.
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Magnetic Tape Format for Exporting Programs

This guideline describes a general format to be used for
sending computer programs on magnetic tapes.

Following is a brief summary of that format:

7 track
800 bits per inch
0dd parity
. No label, no block serials, and no record
control words
5. Fixed length records 80 characters long
6. Block length of 80 characters ’
7. 6 bit IBMEL character set

o 2N =

This format is suitable for sending documentation, source files
for computer programs, and data in card image format. There are
two exceptions that can be made to this standard, but they should
be made only by prior agreement between the two centers involved
in the exchange. The first exception is in cases where additional
characters, such as the lower case alphabet, are required for the
material. This could be achieved within the standard by using one
of the extra characters as an escape character, or the two centers
involved might agree on a different tape format based on their

own systems and an extended character set. The second exccption
is when the volume of material is either too small to justify
using a tape, or too large to use an unblocked format. If a data
deck is small enough to send in an envclope, then cards may be
used as long as the card code is the hollerith code used by the
IBM model 026 keypunch. (See description at the end of this guide-
line.) If the material is too large to fit on one or two 2400
foot reels using an unblocked format, then the two centers should
make an agreemert on a reasonable record size and block size.

Just as a guide, the writer was able to fit roughly 30,000 records
on a 2400 foot reel using the CONDUIT format. By using a 40 records
per block, the same reel held roughly 230,000 records. Based on
this example, a data set or collection of programs that is more
than about 50 or 60 thousand lines or card images in length
(roughly, 1000 printer pages if listed) could be written using
blocked records. This should only be taken as a rough indication,
and an attempt should be made to follow the standard before
deciding to deviate from it.

Each of the conventions of the CONDUIT tape format is
discussed individually below. Technical details are fairly standard
industry wide and should not require any attention from the




programmer's point of view. All technical or hardware specifi-
cations should follow the ANSI standard X3.22-1973.

l. Nine track tapes are an innovation of IBM to facili-
tate the use of their 8-bit EBDIC character set. Most non-
IBM systems do not use thcon and 3 of the 5 CONDUIT centers
do not have 9 track tape handlers. Since all of the CONDUIT
centers have 7 track handlers, this is the obvious choice.

The ANSI standard X3.22-1973 requires 9 track handlers
so that the 7 bits for an ASCII character will fit in one
frame. Although this may be fine as a standard to move
toward, it 1s not practical for current use.

2. A density of 800 BPI seems to be a good compromise
between the various standard densitites. All the CONDUIT
centers can handle it. It was chosen over 556 BPI because
some storage capacity will be lost by using unblocked
records, and it doesn't make sense to waste storage with
all the conventions.

3. 0dd parity is used because even parity requires the
character code 00 to be mapped to scmething else to

keep it from being confused with blank tape. The code

00 1is used for the space or 0 character in different

six bit codes, and it is a serious shortcoming for it to
be mapped into another character and thercby confused with
that other character.

4. The label, block serial number, and record control
words are all very different from system to system.,
Although they add useful error checking for in-house
tapes, between different centers they only add garbage
and greatly increase the difficulty of reading the tapes.

5. In the absence of a record control word the records
have to be some fixed length, and 80 is a logical choice.
The 80 character record length is in keeping with the

standard card size on card oriented systems. It also
allows for the margin width o:f the large majority of
teletypes.

Since standard Fortran only uses columns 1-72 and
many systems use columns 73-80 of files or card decks
for sequencing numbers, any materials written on tape
in the CONDUIT format should only use columns 1-72 and
reserve columns 73~-80 for sequencing numbers.

to




6. Since some of the CONDUIT centers have word oriented
systems and their word sizes differ, difficulties can
arise in separating multiple reccords within a block.

The casiest solution to this problem is simply not to
put more than one record in a block. If the tape is
treated a full block at a time, and cxcess at the end

of the block is thrown away, then this allows room for
some slop at the end of the record to accomodate the
differences in machines.

7. Six-bit code can be handled by all the CONDUIT centers,
but each has its own code. The Dartmouth system uses
9-bit ASCIT internally, but has fecilities for loading
character tables to translate other codes. One of these
other codes 1is referred to as IBMEL. The two IBM systems
both use 8-bit EBCDIC internally, but have facilities

for directly reading 6-bit BCDIC from 7 track tapes. It
turned out that their 7 track tape BCDIC is the same as
the code Dartmouth refers to as IBMEL. Since there are

so many codes called BCD, this code will be referred to

as IBMEL. The two CDC systems each have different 6-bit
BCD codes. Neither of these systems have any facility

for reading a tape in a specified format except by writing
a program to handle such a job. Since this is the case,
it is no additional burden to have a particular character
table in that program. Therefore, the best choice is to
use the IBMEL character code for transporting materia's

on magnetic tapes between the CONDUIT centers. A table

of the IBMEL code is at the end of this guideline.



Following are some samples of how to work with a tape in
the recommended format at each of the CONDUIT centers. These
samples are not intended to be exhaustive but should give a
fair idea of how to deal with the tapes.

Dartmouth College
Honeywell G635
Dartmouth Time-Sharing System

o

The G635 is a word oriented machine with 36-bit words. The
record lengths specified in the background programs are in terms
of words so that a record length of 14 results in an 84 charac-
ter record on the tape. The resulting tape can be read at another
center by specifying 84 character record lengths or by just
looking at the first 80 characters of each physical record.

The following background program will write a number of
files to a tape:

100 WRITE filel;file2;...fileN

110 FORMAT ASCII

120 TO TAPE name-of-tape

130 FORMAT NLABEL;NSER;NICW

140 FORMAT RECSTZ 14;BLKSIZ 14;FILREC;IBMEL
150 POSITION 1

160 REPORT tape name-of-tape is on the counter
170 END

The next background program will read a number of files from a
tape:

100 READ filel;file2;...fileN

110 FORMAT ASCII

120 FROM TAPE name-of-tape

130 FORMAT NLABEL;NSER;NRCW

140 FORMAT RECSIZ 14;BLKSIZ 14;IBMEL
150 POSITION 1

160 END




University of Iowa
IBM 360/65
0S/360

The following deck will print a tape:

//jobnanme JOB (xxxxxxxX),'name’

// EXEC  PGM=IEBPTPCH

//SYSPRINT DD SYSOUT=A

//SYSUTl DD UNIT=TP7TRK,LABEL=(1,NL),VOL=SER=tpname,
// DISP={OLD,KEEP),

// DCB=(DEN=2,TRTCH=T ,RECFM=F , LRECL=80,BLKSIZE=80)
//SYSUT2 DD SYSOUT=A

//SYSIN DD *

PRINT MAXFLDS=1
RECORD FIELD= (80)
//

Notes:
l. To punch a tape use:
//SYSUT2 DD SYSOUT=B
2. Use LABEL=(2,NL) for second data set on tape, etc.
The following deck will transfer a card deck to tape:

//jobname JOB  ({XXXXXXXX),'name'

// EXEC  PGM=IEBGENER

//SYSPRINT DD SYSOUT=A

//SYSIN DD DUMMY

//SYSUT2 DD UNIT=TP7TRK,LABEL=(1,BLP),DISP=(NEW,KEEP),
// VOL=SER=tpname

// DCB=(DEN=2,TRTCH=T,LRECL=80,BLKSIZE=80,RECFM=F)
//SYSUT1 DD *

input card deck

/*

Notes:
1, Use LABEL=(2,BLP) for second data set, etc.

2. BLP ('bypass label processing’') results in a no label tape

exactly like NL but BLP, unlike NL, makes no test for the pre-

sence of (standard) labels on the tape and thus allows the use

of blank tapes or allows overwriting of non-blank tapes. After
the tape is created it may be read at NL.




North Carolina Educational Computing Service
IBM 370/165
0S/360 release 21.6

The following deck will read a file from a tape:

//jobname JOB account,programmer,options

// EXEC TAPEDISK

//INPUT DD DISP=(OLD,KEEP),UNIT=7TRACK,

// VOLUME=SER=tapename,DCB=(RECIM=F,

// BLKSIZE=80,LRECL=80,TRTCH=T) ,LABEL={ ,NL)
//0UTPUT DD DSN=filename,DISP=(NEW,KEEP),

// UNIT=DISK,VOL=SER=ecslll,SPACE=(TRK, (1,1)),
// DCB=(LRECL=80,RECFM=FB,BLKSIZE=6400)

//

The next deck will read a file from a tape and print it on
the printer:

//jobname JOB account,programmer,options

// EXEC TAPEPRNT

//INPUT DD ~-repeat DD description as in above deck
// .

The next deck will read file from a tape and punch it on cards:

//jobname JOB account,progravmer,options

// EXEC TAPECARD

//INPUT DD --repeat DD specifications from above decks
//

The next deck will write a disc file out to tape:

//jobname JOB account,programmer ,options
// EXEC DISKTAPE

//INPUT DD DSN=filename,DISP=SHR

//OUTPUT DD DISP=(OLD,KEEP) ,UNiIT=7TRACK,
// VOL=SER=tapename ,DCB= (RECFM=F,LRECL=80,
// BLKSIZE=80,TRTCH=T),LABEL=( ,NL),RING=IN
//




The next deck will write a card deck out to tape:

//jobname JOB account,programmer,options
// EXEC CARDTAPE
//OUTPUT DD --repeat DD specifications from above deck
//INPUT DD *
«eo INSERT CARD DECK HERE
/%

//




Oregon State University
CDC 3300
0S-3 wversion 4.3 ,J

The following Fortran program will read a number of files
from a tape and save themn,

PROGRAM READ

CHARACTER IN({8f)

INTEGER TABLE (64) ,0UT (28}

DATA ((TABLE(J),J=1,64)=48,1,2,3,4,5,6,7,
l 8,9,0,29,46,12,11,38,18,49,58,51,52,53,
2 54,55,56,57,63,59,14,63,47,63,32,33,34,
3 35,36,37,38,39,40,41,63,43,44,28,31,63,
4 13,17,18,19,28,21,22,23,24,25,63,27,26,

5 6#,16,42)
EQUIVALENCE (IN,OUT)
Cc FILE NUMBER 1 = MAG TAPE
C FILE NUMBER 2 = FILE
N=FFIN{60)

DO 198 11=1,N
READ (6f¢,192¢) FILENAME

1988 FORMAT (A8)

CALL EQUIP(2,8HFILE )

25 BUFFERIN (1,1) (OUT(1l),0uUT{(2¢))
IF (ECF(1)) GO TO 75
LEN=4*LENGTHF (1)

DO 5¢ I=1,LEN

J1=IN(I)+1

J2=TABLE (J 1)
IN(I)=J2

50 CONTINUE
WRITE (2,18¢1) (IN(J),J=1,LEN)

181 FORMAT (8#R1)

GO TO 25
75 CALL SAVE (2 ,FILENAME)
188 CALL UNEQUIP (2)

CALL EXIT

END

The above program could be run in batch mode using the following
job file (it assumes the program is saved with the name READ):

CJOB,Job-number ,password ,inessage

CEQUIP, 1=MT tape-number AT 800 BPI NO RING message
[FORTRAN, I=READ,L,R

8 .

EPOP
EXPOP




SIGPOP
RANDK

COMPET1
COMPET2
COMPETS
TUNDRA
[ LOGOFF

The next program will write a number of files to a tape.
It can be run using a job file similar to the first.

PROGRAM WRITE

CHARACTER 1IN (80)

INTEGER TABLE (64) ,0UT (28)

DATA ((TABLE(J),J=1,64)=1¢,1,2,3,4,5,6,7,8,9,16,
1 14,13,48,28,31,62,49,5¢,51,52,53,54,55,56,57,

2 6¢,59,45,11,15,46,32,33,34,35,36,37,38,39,482,

3 41,63,43,44,31,12,39,9,17,18,19,28,21,22,23,

4 24,25,31,27,61,31,29,31)

EQUIVALENCE (IN,OUT)

THIS PROGRAM IS DESIGNED TO READ A FILE FROM THE
CDC 3300 {0S-3), MAKE THE NECESSARY CHARACTER
CONVERSIONS, AND WRITE IT ON A MAG TAPE

THE ARRAY "TABLE" IS USED TO CONVERT "ORGBCD" TO "IBMEL"
WITH THE FOLLOWING EXCEPTIONS

1 LEFT BRACKET TO QUESTION MARK

2 UP ARROW TO QUESTION MARK

3 RIGHT BRACKET TO QUESTION MARK

4 BACK SLASH TO QUESTION MARK

THZ LINE PRINTER CHARACTER SET IS NOT THE SAME
AS THE INTERNAL "ORGBCD" CHARACTER SET.

FILES ON THE MT ARE SEPARATED BY EOF'S
THE END OF THE MT IS INDICATED BY 2 EOF'S

QOO0

N=FFIN(68)
DO 1¢¢ II=1,N
READ (64,1008) FILENAME
1999 FORMAT (AS8)
CALL EQUIP(1,FILENAME)
IF(EQF (1)) GO TO 75
1881 FORMAT (8fA1)
DO 58 I=1,88
,T1=IN(I)+1
J2=TABLE (J1)
IN(I)=J2




50

75
199

CONTINUE
BUFFERQUT (2,1)
GO TO 25

CALL UNEQUIP({1)
ENDFILE 2
ENDFILE 2

STOP

END

(ouT (1) ,0UT(28))

10



The University of Texas at Austin
CDC 6400 and CDC 6600
uT2-D

Working with CONDUIT tapes at Texas is similar to working
with them at Oregon State. A Fortran program can be written
to do the job. They have their own routines for dealing with
character data and use them to spread the characters out in an
integer array and then pack them back down into the output
array. The same problem was solved at Oregon by equivalencing
an integer and character array. The programs are not listed
here because the reader should be able to get the idea from
the Oregon State examples and in any case will need to write
a program of his own using these ideas.

11



Tape Terminology

This description of terms comes from a handout at the
University of Texas Computer Center, from ANSI standard X3.22-
1973, and from common knovwledge among programmers. It does
not get into technical specifications and measurements on the
grounds that these are fairly standard industry-wide and the
average programmer has no need for those details. Anyone who
is interested can refer to the ANSI standards.

Magnetic Tape. Magnetic tape is a uniform material one-
half inch wide ccated on one side with metallic oxide that
can be magnetized to record data. The only distinction
between nine track and seven track tapes is the handler
that wrote the tape. What this means is that a "nine
track” tape could be erased and then used as a "seven
track" tape.

Block (Physical Record). A block is a group of characters
that 1s treated as a unit by the tape handler. It is
written on the tape as a continuous stream of characters
with a gap of blank tapc before and after it.

Interblock gap.{Inter-record gav) An interblock gap is
the section of blank tape that scparates recorded blocks.
This gap is necessary for the tape handler to stop and
get up to speed between blocks.

Logical Record. A logical record is a conceptual subunit
of a block. There may be one or more logical records per
block. A logical record can be a card image, a line in

a teletype file, the entire block, etc.

Frame. A frame is one bit position across the width of
the tape. Since the tape is written with seven tracks,
one frame contains seven bits of information - six bits
of data and one parity bit.

0dd Parity. Of the seven bits in a frame six are used

for actual data. The seventh is used for a parity check.
When the frame is written, the bits in the frame are
counted. If the sum of the bits is even, the parity bit
is turned on. If the sum of the bits is odd, the parity
bit is left off. When the frame is read back the sum of
the seven bits will always be odd. If the sum is not odd,

12




it causes a parity errcr. This warns the programmer
that the tape is not recording properly.

File Mark. A file mark is a block made up of a single
character. On any given system the same character code
is always used, but this differs somectimes and most
systems will recognize any single character block as a
file mark. These are used to separate different files
{programs, data sets, whatever) on a tape.

13
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IBMEL Character Set
(referred to by IBM as 7-track Tape BCDIC)

DEC.  OCT. HEX. CHAR. DEC. ocT, HEX. CHAR.
0 00 00 SP 32 40 20 -

1 01 01 ) 33 41 21 J

2 02 02 2 34 42 22 K

3 03 03 3 35 43 23 L

4 04 04 4 36 44 24 M

5 05 05 5 37 45 25 N

6 06 06 6 38 46 26 0

7 07 07 7 39 47 27 P

8 10 08 8 40 50 28 Q

9 11 09 9 41 51 29 R
10 12 0A 0 42 52 24 (XT)
11 13 OB { 43 53 28 $

12 14 ocC @ 44 54 2C *

13 15 oD ! 45 55 20 )

14 16 OE = 46 56 2E ;

15 17 OF " 47 57 2F v (XT)
16 20 10 : 48 60 30 &

17 21 11 / 49 61 31 A
18 22 12 S 50 62 32 B

19 23 13 T 51 63 33 C
20 24 14 U 52 64 34 D
21 25 15 Y 53 65 35 E
22 26 16 W 54 66 36 F
23 27 17 X 55 67 37 G
24 30 18 Y 56 70 38 H
25 31 19 Z 57 71 39 1
26 32 1A (XT) 58 iz 34 (XT)
27 33 1B , 59 72 3B .
28 34 1C % 60 74 3C <
29 35 1D _ 61 75 3D (
30 36 1E > 62 76 3E +
31 37 1F ? 63 77 3F !

(XT) - Extra character should be avoided unless mapped by previous agreement.
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Card decks should use the model 026 IBM keypunch hollerith
code. The easiest way to check this is to punch a card with
all the characters on it and compare it with the card image here
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PREPARING A PROGRAM FOR EXPORT.

Introduction

Moving a program successfully involves preparing the program for export,
preparing the documentation for the program, shipping the source code with
complete documentation, implementing the program at the receiver's site, and
verifying that the implemented program provides valid results. The first stage,
preparing a program for export, means structuring, coding, and documenting a
problem in such a way that the programmed solution can be easily transferred
to other computers, documented and verified, It requires a continual
awareness of the problems involved in the latter stages of the transfer and a
questioning of usual pregramming assumptions and practices since foreign
computer environments may differ in ways surprising to the unsuspecting
programmer. These guidelines deal with practices and procedures for the pre-
paration of a program that make the entire transfer run more smoothly,

Before deciding to cxport a program, however, it is reasonable to ask
whether that pregram ought to be exported. Lvaluation for possible program
transfer involves comparing system characteristics such as machine speed,
accuracy, core space, and special system features (e.g. graphing capabilities).
Real differences on this level may make transfer impractical or undesirable.

General

A primary consideration in preparing a program is readability. A programmer
other than the one who prepared the program should be able to pick it up, read
it, and understand it as quickly and easily as possible. This consideration is
inherent in most of the practices and procedures described in the following
sections, Programs must be written in a standard applications language such as
Fortran or Basic, and simple algorithms are preferrable to cute or tricky ones
unless efficiency dictates otherwise. A program should be thoroughly commented
and well organized in a structured or modular manner whenever possible. Read-
abtlity is important not only when exchanging programs with other systems but
also when programs are transferred to or maintained by other programmers on the
same system.

Another important consideration is the ease with which a program can be
implemented on another system, This militates against assembly language and
non-standard language features or system routines. To meet this problem, a
programmer cannot rely scley on his own system's manuals, He must read and
refer to standard specifications of the language and even look through manuals
from other systems.




Finally, the ease with which the transferred program can be debugged
and veriffed must be considered. This requires such things as specifying and
checking allowed ranges for input parameters, specifying required accuracy
where {t is critical, and again proper program organization.

The above three considerations apply both to programs that are being
written for the first time and to programs that have already been written and
.which require modification to meet these guidelines. The following sections
will deal with specific programming practices.

Program Preparation

The following discussion of programming practices is divided into six ’
basic ideas:

. Use of a standard language
Modular Programming
Structured Programming
Parameterization

Ease of verification
Documentation

S L D WD

At a minimum, a program that is going to be transferred should meet these
guidelines for language, recognition of machine dependent and external routines
(under modular programming), complete test materials (under verification), and
documentation. Whenever possible, these guidelines should be met in every
respect. lturthermore, anycne developing new programs which will be transferred
should follow these guidelines in every respect.

1. Use of a Standard Language

Using a standard language such as ANSI Fortran or Basic.increases the range
of potential transfer of a program. A program which is written in assembly language,
or in a locally dewveloped applications languags, obviously cannot be of much use
to other computer installation. Even when a standard language is used, the
programmer has to be careful not to rely solely on his own center's documentation.
Knowing what is standard and what features are system specific depends on reading
and referring to standard language specifications (ANSI documents or the multitude
of beginners manuals by McCracken) and reading manuals from different kinds of
computer installations and comparing them with the local documentation. If a
program reguires the use of a nonstandard feature, then that code should be
isolated in a module and its purpose explained in internal program comments,

2. Modular Programming

Programs should be written in modular form based on function and machine
dependancy. Proper program organization can be achieved most easily by planning




ahead and flowcharting the problem at a high functional level. After this has
been done coding the problem becomes much easier.

There are several reasons for writing programs modularly, [f machine
dependent code is isolated in a module whose function is clearly described in
comment lines, that module can be more easily replaced by an equivalent
module at another installation. This reduces the amount of time spent recoding
and simplifies the task of debugging and verifying the program when it is
transferred.

The primary core in which a program runs can be utilized with or without
overlay techniques depending on local resources and system design. Typically,
a batch system with lots of core can run very large programs, while a time-
sharing system is much more limited in the amount of core any given program
can use and needs to overlay subprograms to fit a large program into its
allotted core. If a program is written using subprograms as modules and
doesn't have any excessively large pieces of cod.. that are not broken into
modules, then it should be avle to run in either of these environments without
requiring major red=sign and recoding of the program. It should be noted here
that prograin controlled overlay 1s not standard and should be explained in
comment lines if it is used.

Another advantage of modular programmirg is that if a programmer uses
standard functional modules in his programs he reduces the amount of time
required tc develop the program. When the program {is transferred implementa-~
tion time is reduced since the recciving site can substitutn their own modules

where necessary reducing the amount of unique code that has to be deciphered
and debuggea.

Modular programming also increases the readability of a program and
reduces the time required for someone else to decipher and understand the code.

3. Structured Programming

Within each module the logic flow should be organized in a simple, coherent
manner. This means that a page of code should not be a maze of GOTO's with
various lines of code inserted as an after-thought. Structured programming also
refers to the visual layout of the page. In this sense it means using meaningful
variable names and utilizing the width of the page through indentation so that
the program can be read more ecasily.

4, Parameterization

Parameterization should bLe used to eliminate explicit references to physical
devices, character codes, and other system dependent features. Meaningfu!




variable names should be used in the place of recurring constants. These
variables should be assigned values at the beginning of the program and comment
lines at that point should describe their purpose. This makes program transfer cr
modification easier. In the case of device numbers, for example, only one line
needs to be changed rather than locating all the REAIDD's and WRITE's and replacing
them.

5. Ease of Verification

There are several ways in which the problems of verification can be made
easier. Besides following all of the above considerations, input data should
be checked and informative error messages printed out if they are out of range
or in any way unreasonable. Limitations on input parameters and expected
accuracy for all possible data should be explained in accompanying documenta -~
tion as well. When a program is transferred, all necessary documentation for
testing should be sent with it. This includes a description of all program options,
Input data for all paths and options, output for all sample input, and a listing
and explanation of all program generated messages. Testing at the receiver site
should include error paths and those extreme cases where machine accuracy might
degrade either duc to computational tecnniques or due to word size incompatibi-
lit{es.

6. Internal Program Documentation

Documentation is an important part of program preparation and a necessity
for the smooth transfer of programs. All of the information in the following
sections should be included as comment lines in the program itself, For a
description of additional documentation that should accompany a program when
it is transferred, refer to 'Describing a Program for Export. "

a. Pogram Header

There should be a standard header of comment lines at the
beginning of the program. This header should include:

i. the mnemonic or calling name of the program,

i{. a description of the program's origin and subsequent
modifications stating author, date, language, machine,
and operating system for each version,

{1t. a short abstract describing the function or purpose of
the program and its outnut,

iv. Instructions on how to use the program and any options
offered by the program,

v. a description of the important variables used in the
program. This can appear as a table of the variable
names with a brief description of the functions they
serve in the program. Either part ili,iv, or v of the
header should include a description of the allowed
ranges for the input parameters.




vi. an explanation of an subroutines, system routines,
data sets, or files required by the program that are
not a part of the source deck itself. This section
should include a desrription of any interfaces with
other programs or routines and o. the format of anv
data sets or files used.

b. Module Header
There should be a standard header of comments at the beginning
of every module. This header is a brief form of the program
header and includes the following items:

. the mnemonic or calling name of the module,

ft. a description of {ts origin and subsequent
modifications if that description is different
from the rest of the program (this would apply
to machine dependent modules that have to be
completely rewritten at each installation),

fii. a short abstract describing the function or
purpose of the module and if it is machine
dependent an indication that it is with any
necessary explanation of how to convert it,

lv. a description of the module's interface with the
mzin program indicating the entrance and exit
conditions and parameters.

c. Instruction Comments

Comments within the program and all modules should describe
any statements that deviate from the language standard. They
should also be used to describe the function of any instructions,
algorithms or equations involving unusual coding or complex
logic.

d. Program Logic

Comments within the program and all modules should describe
the organization and flow of logic through the program. These
comments should be designed so that a programmer who is
unfamiliar with the program can read through it quickly and
easily and be able to understand wnat the program is doing.




I.

II.

Checklist of Things to Watch For

Machine Oriented Items.

1. Does the new machine have the language in which the program is
written? s their version of the language standard? Are all the
necessary functions and library routines available ?

2. 1Is the core size of the new machine adequate ?

3. Are word and byte size of both machines the same? If not, will it
make a difference ? Is the precision of the new machine adequate ?

4. Does the new machine have tape handlers and the ability to read
the source deck from an outside magnetic tape? Does the program
require the use of devices {(e.g. plotters) that may be unavailable ?

5. Will the speed of the new machine he adequate to run the program
efficiently ?

6. Does the program require the use of characters that may not be avail-
able on the new machine? For example, a machine that uses a 6-bit code
will not have lower case alphabetics.

Program Qriented Items
1.. Has the program been written with consideration foi these guidelines?

2. Has the program been thoroughly and successfully tested on your
machine ?

3. Have all variables been initialized in the program ? This should be done
even if your current system does it for you.

4. Are you sure that the correct source and documentation are sent
together? Are they up to date versions that agree with what you are
running on your system?

5. Are non-integer numeric comparisons made using range of magnitude
rather than absolute matches? For example, if you assign A the value of
1.-(1.5+.5)/2.0 it may come out as 0.0000001 and a subsequent test to
see {f A is equal to zero would fail! An alternative would be to test the
absolute value of A to see if it is less than 0.000001 or whatever range
fs suitable.



6. If you depend on any internal repre:- -tation of your machine its
use should be isolated to one module and codi- 1 in a way that is clear
and easy to modify. For example, if you are using a character code,
do tt through a lookup table.

7. Avoid any condition or construction that is left undefined by the
standard for the language you are using. For example, in Fortran

the expression A**B**C is undefined and may be interpreted as either
A**(B**C) or (A**B)**C, In this case put in the parenthesis to
specify exactly what you mean. Another example is when the argu-
ment of a computed GOTO in Fortran is less than 1 or greater than
the number of statement numbers given. In this case the computed
GOTO should be preceded by a conditional to handle those cases if
they occur,



100 REM  PROGRAMX -~ (BASIC PROGRAM STARTS AT LINE 720)
110 REM
120 RIM  VERSTON i WRTTTEN BY PROE, D, DUCK, UNIVERSTTY OF OWERTY,

130 REM QWERTYVILLE, USA 00090,  LAST MODIFIED DUECEMBER 1, 1071,
140 REM WRITTEN IN IORTRAN LEVEL G FOR THE IBM 360, 0Os-1,3,

150 REM

160 REM  VERSTION 2t MODIFIED BY ED HORSE, COWTOWN, USA 80808,

170 RIM RAN IN FORTRAN VERS, 21,5 FOR THE CDC 6400, LAST

180 REM MODIFIED APRIL 16, 1972,

190 REM

200 REM  VERSTION 3:  TRANSLATED BY M, MOUSE, DARTMOUTH COLLEGE, HANOVER
210 REM NoHe 03755,  RUNS IN DARTMOUTH BASIC SIXTI EDITION ON
220 RIM A HIONEYWELL G635, DARTHMOUTH TIME-SHARING SYSTLEM,

230 REM USES 8102 WORDS OF 36 BIT CORE AND 2 SECONDS OF CPU TIME,

240 RIM

250 REM THIS IS VERSION 3, LAST MODTFIED JANUARY 13, 1973,
260 REM

270 REM

280 REM DESCRIPTION:

290 RIM

300 RIM HERE IS A CONCIUSE DESCRTIPTION OF THE PROGRAMS FUNCTION
310 REM  PURPOSE, AND OUTPUT.

320 RIM

330 REM

340 REM  INSTRUCTIONS:

350 REM

360 REM HERE IS THE INFORMATINON NE
370 REM  THE PPOGRAM.  THIS CAN EITHER !
380 REM HOW TO 19Y THE PROGRAM, A REFE]
390 REM IT CAN BE GOTTEN, OR JUST A NOT
400 REM  GIVEN WHEN THE PROGRAM 1S RUN,
410 REM

420 RIEM

430 REM DPROGRAM NOTES:

CESSARY TOR SOMEQNE TO USE
LA COMPLETE DESCRIPTION OF
WRENCE TO A MANUAL AND WHERE

E SAYING THAT INSTRUCTIONS ARE

440 RIEM

450 REM TABLE OF TMPORTANT VARIABLES
460 RIM KAk AKARARRA S ARAKXKARASRRAARRK
470 REM

480 REM TABLE(S50) ~- TARLE OF ...

490 REM TOP --  POINTER TO TOP OF TABLE
500 RIEM IND1 ~= INDICATOR FOR ...

510 REM INPUT{10) =-=- USER INPUT PARAMETERS
520 REM 0

530 RIEM >

540 REM ETC.,

550 REM

560 RE} THIS PROGRAM USLS A DATA FILE THAT IS A RANDOM ACCESS NUMERIC

570 REM  FILE, SUCH A FILE IS SIMILAR TO A DECLARED ARRAY IN THE PROGRAM
580 RIM  BODY IN THAT THE NUMBERS STORED IN IT CAN BE ACCESSED FROM ANY
590 REM  POSTITION WITHIN THE LIST. HOWEVER, A FILE IS USED RECAUSE THE
600 REM  NUMBER QF ENTRTES TS T0O LARGE TO TFIT IN CORE AT ONE TIME, IT
610 RIM IS NECESSARY TO HAVE SOME STRUCTURE THAT CAN CONTATN UP TO

620 REM 20000 NIMBERS AND FROM BUHICH THOSE NUMBERS CAN BE ACCESSED AT
630 REM  RANDOM, THE FILE TS NUMBERED FROM 0 TO N-1, WHERE N IS THE

640 RIM  NUMBER OF ENTRIES,

660 REM ACCURACY SIHOULD BIX NO PROBLEM SINCE INPUT PARAMETERS ARE
670 KiM INTEGERS THAT RANGE UP TO ABOUT 20000, AND THERI ARE NO
68° Ol CRITICAL CALCULATIONS THAT MIGHT DUCAY,

7 (e | * * * * * ® % * * * * * * A L % * * E * %

710 8
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Describing a Program For Export

In an author's own class, his text may make even simple program
documentation unnecessary., Similarly, on it's original computer, a well-
annotated interactive program may require no explanation beyond how to
begin. But often a gap exists between the well documented program and the
author's description of how to use it in a course.

As soon as a program_is movegd from one_computer to another, this gap
widens. Several new questions confront the programmer who is importing the
new program: Where is the program from? What does it do? How can one be
sure it works correctly?

To answer these questions a small file entitled Mechanics of Use will
be enclosed with each program or set of programs exported from the CONDUIT-
Dartmouth office. The actual file name will be the program name follcwed by
the letter Q. For example, PROGNM would have a file on its use named
PRCGNMQ.

The file, Mechanics of Use, should be written afterthe nrogrammer has
completed his internal program documentation and has briefly reviewed the
author's write-up on how the programs are used in a course.

The goal of Mechanics of Use is to span the gap from the program to the

text so that a programmer at a remote site can make the program usable in the
course.

The file should contain:

1. PROGNMQ

2. Title, "Mechanics of Use For: ..."

3. The name of the author(s) of the tile,

4, The date last modified and by whom,

6. A full reference to the text which the program accompanies,
(with cost and how to order)

7. A full list of the programs and subprograms

8. A list of the current locations where tne programs work,
(Language, machine, place, person)

9., A graceful, intelligent discussion designed to ensure
that the recipient can make the program work in the
course for which they were intended,

10, Sample input and output, data or special tests necessary
to {llustrate the discussion.
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Agreeable Fortran

1.1 Purpose. This document is meant to serve as a supplement to the ANSI
specification of Fortran [V. [t describes the differences between the existing
Fortrans used at the five CONDUIT computer centers, and should be used as a
guide for programmers in writing programs that are more easily transported
between these five centers. It should be used in close conjunction with the
ANSI standard specification of Fortran IV which is available as X3.9-1966
from American National Standards Institute, Inc., 1430 Broadway, New York,
New York 10018. The sections in this document are numbered the same as
those of the ANSI document., Where ail five CONDUIT centers are in agreement
with the ANSI document, the section in question does not appear here. Fortran
features which are not ANS! standard are not discussed here and should be
avolded in practice wherever possible .

The five CONDUIT computer centers are:

Machine Operating Fortran
System level
Dartmouth College Honeywell G635 DTSS DTSS Fortran
University of lowa IBM 360/65 0S/360 IBM Portran IV
NCECS (TUCC) 18M 370/165 0S/360 IBM Fortran IV
rel. 21,6
Oregon State University CDC 3300 0OS-3 vers. 4.3 vers. 3.12
University of Texas CDC 6400 UT2-D rel. 60.2
(Austin) & CDC 6600

3.1 The ANSI document specifically states that it implies no collating
sequence in the order in which it lists the characters used by Fortran. This can
be important since in the ASCII character code a numeric code can be checked
agains "A" and "Z" tc see if it is an alphabetic character, whereas in many BCD
codes the alphabet is divided into three separate groups and would require a
minimum of six checks. Because of these problems, any use of character codes
should be avoided . If it necessary to use them, their use should be described in
comment lines in the program. Their use should not involve literal numerics in
the program code, but should be mediated through hollerith constants assigned
to variables with mnemonic names (DATA PLUS/1H+/) or through the use of a
character code lookup table if the use relies on the collating sequence of a
particular code. If a lookup table is used, it would be replaced at each center




and should be documented as such within the program with a description of the
code that it should map into. The program should require no other changes to
make use of the new table.

3.2-3.4 Any systems using free format Fortran in which it 1s not necessary
to conform to column numbers on a line should have some means of editing their
programs into formatted form adhering to the correct column numbers for the
major parts of the line: 1-5 for statement numbers, 6 for the continuation
character, and 7-72 for the statement. Programs should be edited into formatted
form before export.

4,2.5 Some implementations of Fortran do not have logical data types.
Because of tnis limitation, use of logical variables should be avoided and
logical expressions should be used only in logical IF statements.,

4,2.6 Hollerith data should be avoided since it is more machine
dependent than any other data type and it has no standard implementation. If
such data is necessary, it should be used sparingly and its purpose described
within the program. See also section 3.1 of this document.

S.1.1.5 See section 4.2.5 of this document concerning logical data types.
5.1.1.6 See section 4.2.6 of this document concerning hollerith data types.
6.1 Some systems do not allow mixed mode arithmetic and the results on
those that do may not be the same. Programmers should avoid mixing variable
types in an expression except for those cases specified in the ANSI standard
in lines 33-48 of this section. The permitted exceptions are:

a. exponentiation of any type by an integer primary.

b. exponentiation of real or double precision by either a real
or a double precision primary.

c. real elements mixed in either double precision or complex
expressions.

6.2 Relational erpressions should be n1sed only in logical IF statements
and not in assignment statements. See also section 4.2.5 of this document.

6.3 Logical expressions should be used only in logical IF statements
and not in assignment statements. Since some systems do not allow the use
of parenthesis to force the order of evaluation of logical expressions, such




expressions should be kept simple. See also section 4.2.5 of this document.

6.4 Take note of lines 3-8 in this section of the ANSI standard concerning
evaluation of expressions containing functions. Side effects of the function on
other items in the expression are not allowed.

7.1.1.2 Logical assignment statements should not be used. See also
section 4.2.5 of this dociment.

7.1.1.3 The ASSIGN statement should not be used since some implementa-
tions do not have it.

7.1.2.1.2 The assigned GOTO should not be used since some implementa-
tions do not have it.

7.1.2.1.3 The value of a variable used in a computed GOTO should be
checked and an error message printed when it is out of range. The action taken
by various implementations in such cases is different and cannot be relied upon
when a program is moved.

7.1.2.7.1 When a STOP statement is executed, some implementations
accept an argument to the statement and print it out as in indication of which
STOP has been executed. Since this is not used by all implementations it should
be avoided.

7.1.2.7.2 The PAUSE statement should not be used since many large
systems do not allow it.

7.1.2.8.1 If the initial parameter of @ DO loop is greater than the terminal
parameter the results cannot be guaranteed between different systems. This
condition should be checked by the program before entering a DO loop.

7.1.2.8.2 Extended ranges of DO loops should not be used. Also note
that ANSI specifications do not allow the control variable or loop parameters
to be altered within a DO loop.

7.1.3 Any unit numbers in READ or WRITE statements should be specified
as variables whose values are assigned and commented at the beginning of
the program.

7.1.3.4 The character "+" as a carriage control in a FORMAT statement
causes ''no advance" according to ANSI standard. No advance is taken as
meaning that the record overprints the previous record; in other words the
print is preceded by a carriage return but no line feed.




7.2.1.1.1 Any use which depends on the internal representation of arrays
shovld be avoided., Implementation differences can cause problems if COMMON
or EQUIVALENCE {s used with arrays of different sizes or different numbers of
dimensions.

7.2.1.1.2 Adjustable dimensions in subroutines should be avoided since
some systems do not allow them.

7.2.1.3,1,1 Since not all machines use the same amount of storage for
various data types, programming should be independent of such internal repre-~
sentations. COMMON statements in different program units should contain
{dentical data types, for example, and not use a recal variable to take the space
in COMMON used elsewhere by an integer variable, »

7.2.1.4 EQUIVALENCF should be avoided i{n the interest of keeping a
program redadable and its effects clear.

7.2.1.6 See section 4.2.5 regarding logical variables,

7.2.2 Some implementations will repeat a DATA field until an array is
filled. This convention should not be used. There should be a one t. ¢ ne
correspondence between variable elements and data elements.

7.2.3.1 (1) It was agreed not to use G, D, or L conversion codes in
FORMAT statements because some implementations do not have them. Thn
restriction on D may be hard to stick to. (2) Scale factors should not be
used since some implementations do not have them.

7.2.3.5 Scale factors should not be used.

Table 3 and 4. Some systems do not have all the functions in double
precision and complex. If these must be userd there should bealist in
comment lines at the top of the program of those which are used.

8.3 Random nmber functions are used at all the CONDUIT centers for
various modeling and simulation applications. These routines are typically
machine dependent and cause much difficulty since test runs cannot be
verified when the program is implemented at arnother center. To solve this
problen. each center has a test deck of random numbers and a substitute
subroutine to pick the next number from the deck (or a file containing it).

All sample runs should be made with the table lookup routine in the place of

the random number generator. A listing and deck of the random numbers used should
be included with the program when it is sent to another center. When tne

program has been implemented, and the results verified using a table lookup
routine, the random number generator availabie at that center can be substituted.,




It 1s assumed that the random numbers are evenly distributed between 0 and 1.

9.1.2 Some systems require a PROGRAM statement at the beginning of a
program body. This statement may atso set up riles for the program. This is
not ANSI standard and should have comments in the program describing what files
are being set up for what purposes and the logical unit numbers that they will
have.

10.2.6 In some implementations DATA statements in a subroutine renew
thelir effect every time the subroutine is called, while other variables In the
subroutine cannot be guaranteed across calls to that subroutine. In other
Implementations the variables retain their values across calls to the subroutine.
Since differences in overlay techniques affect the way this works on different
systems, variables should be initialized at the beginning of subroutines and
not be expected to retain their values hetween calls. Variables which appear in
DATA statements in subroutines should not be altered in those subroutines.

11. Items not mentioned in ANSI standard or in this document should be
avolded. For example, ENCODE and DECODE, BUFFERIN and BUFFEROUT,
LIBRARY, or CHIAIN. 'Where they cannot be avoided, they should be cominented
within the program so that the programmer receiving {t will know what is intended
and be able to replace the code with something that will work at his center.
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Editorial Alds for Importing and Exporting Fortran Programs

on DTSS

Introduction

The average academic computer center is batch processing, card oriented,
and uses mostly Fortran. Dartmouth is time-sharing, terminal oriented, and
uses mostly Basic., Because of these differences, there are problems which
invariably arise in exchanging computer materials with other centers and which
can be alleviated to some degree throvgh the use of text processing computer
programs. To this end, a small collection of such programs have been developed
by Project CONDUIT, These prograins are written in Dartmouth Basic 6th Edition
and are in the CONDUIT sublibrary CONLIB***, They are:

FREECARD CARDFREE

LINELEN DESEQ

SEQUENCE FORMATS
FRTAN
COMMENTS

Each of these programs will be described in detail below.

Exporting Fortran programs

On a card oriented system, Fortran programs are written in what will be
referred to in this paper as card image format. That is, rather than having
lines of the program free format as on DTSS, there is a strict adherence to the
columns on the card. Columns 1-5 contain the statement number, column 6
contains the continuation character, columns 7-72 contain the Fortran statement,
and columns 73-80 are reserved for sequencing numbers. Ifa "C" is punched in
column 1 then that card (line} is a comment. A card image file does not have
line numbers in front of each line.

FREECARD: This programr converts a free format DTSS Fortran program
(* for comment, and & for continuation) to a card image Fortran program. No
changes are made in program content; it is sitmply reformatted to adhere to the
correct column numbers. FREECARD works on the user's current file and the
output becomes the user's new current file after the execution is successfully
completed. To use FREECARD, type:

OLD program-name

Where program-name is the name of the file to be edited . When the computer
. responds READY, type:

EXECUTE CONLIB***:FREECARD




When the computer again responds READY, the resulting iile may be LISTed,
REPIACEd, RENAMEd, and SAVEd, or whatever is desired. It should be a
standard precaution after using any editing program to spot check the results
before typing REPLIACE in order to prevent any needless loss of programs.

LINELEN: When sending any file or program to another system, the length
of the lines should be checked. A line that is too long can cause a record
length error when putting the file on tape or cards. Also, most Fortran compilers
on card oriented systems do not look past column 72, so anything that is beyond
that column will be lost and may result in a faulty program. LINELEN is a
program which checks line lengths in the user’'s current file. To use it, type:

EXECUTE CONLIB***:LINELEN

The program will ask for a maximum line length. Normally a maximum length of
72 should be entered. The user's current file will then be searched, and any
lines longer than the specified maximum will be printed out. The user's current
file will not be altered. Any offending lines in the program may then be altered
by the user.

SEQUENCE: Some card oriented systems prefer to receive programs with
sequencing numbers in columns 73-80. These numbers make it easier to spot
check and assure that the program was received intact. SEQUENCE works on
the user's current file. It checks line lengths against a maximum of 72 and
adds sequencing numbers in columns 73-80. To use SEQUENCE, type:

EXECUTE CONLIB***:SEQUENCE

When the editing is complete, the resulting file will become the user's
new current file and may be LISTed, REPLACEd, or whatever.

Importing Fortran Programs

There are two ways to get an imported Fortran program running on DTSS.
First, since Dartmouth is developing a good ANSI standard Fortran, running the
imported Fortran program in Fortran is becoming a viable alternative. The second
alternative, and that which has been used in the past, is to translate the Fortran
program into Basic. There are progiams available to aid the user in both
alternatives.




CARDFREE: This program reformats a card image Fortran program into a
free format, line numbered Fortran program suitable for use with DTSS Fortran.
It works on the user's current file, and fater successful completion the output
file becomes the user's new current file. To use CARDFIREE, type:

EXECUTE CONLIB***:CARDFREE

This will only reformat the program and will not change any of the content. To
find out what orogramming changes have to be made to get the program running,
the user will have to rely on program documentation and error messages from

DTSS Fortran. Working Paper #°., "Agreeable Fortran", contains notes on language
differences between the five CONDUIT centers and may be helpful.

DESEQ: This program will remove sequencing numbers in columns 73-80
and trailing spaces from a card image Fortran program. This usually saves 50%
or more of the file storage required to keep such a program. DESEQ works on the
user's current file, and upon successful completion the output becomes the
user's new current file. To use, type:

EXECUTE CONLIB***:DESEQ

When the computer responds READY, the result may be LISTed, REPIACEd, or
whatever.

FORMATS: One annoying characteristic of Fortran is that the FORMAT used
In conjunction with a PRINT or WRITE isn't always in the same place in the pro-
gram. Depending on the style of the person who wrote the program, the FORMAT
statements could be either grouped or scattered anywhere in the program.
FORMATS will search through a card image Fortran program, locate all the
FORMAT statements, sort them according to the statement numbers, and group
them immediately before the END statement of the program. If there is more
statements for each one will be placed before the END statement of that particu-
lar program unit, With the FORMAT statements sorted and grouped in this manner,
a particular one can be located without any trouble. To use FORMAT, the card
image Fortran program to be edited should bethe user's current file. Then type:

EXECUTE CONLIB***:FORMATS

Upon successful completion the results of the editing will become the user's new
current file and may be LISTed, REPIACEd, or whatever.

FTRAN: If a decision is made to run an imported Fortran program in Basic,
this program makes the task much easier. FTRAN takes a‘card image Fortran
program and produces an output file in which most of the program has been
translated into Dartmouth Basic. To use FTRAN, type:




. OuD CONLIB***:FTRAN ,RUN

It will then ask for the names of an input file and an output file . The names of
tie files should be typed on the same line separated by a comma. If one of
the files has a password then the name and password can be entered using
quotation marks:

"Fllename ,password", Filename 2

where the appropriate file names and passwords are used. If the run exceeds the
user's run time limit, FTRAN can be run in Background by writing a Background
program as follows:

100 RUN

110 OLD CONLIB***:FTRAN
120 LINPUT filename, filename
130 OUTPUT errorfile

140 END

where the two filenames in line 120 are the names of the input and output files,
and errorfile"” in line 130 is the name of any empty file in the user's catalog
into which the Background run and any error messages will be written. To submit
this Background jol, SAVE it and type:

BACK

If the Background program is correctly written the computer will respond " ***JOB
ACCEPTED", The user can then do something else until the job is completed.
See TMO053, "Introduction to Background", for any questions on the use of Back-
ground.

There are five steps that should be taken in using FTRAN that will make
the job considerably easier.

1. Once a clean copy of the card image Fortran program is available,
some preliminary editing may be needed. The programs DESEQ and
FORMATS can be used for this purpose. The vrogram should also he
checked to make sure that the correct character code was used. For
example, open and close parenthesis may appear as percent and dollar
signs {f the wrong character set is specified for reading in a card deck.

2. Run FTRAN giving it the input and output file to work with.
3. Get a clean listing of the input and output files. To make the fourth

step easier, the card image Fortran program used as input should have
line numbers put on it starting at 1000 and going in increments of 100,




To do this, call up the program and type:
EDIT SEQUENCE 1000,100

When the computer responds READY, REPIACE the program. Also, the
Basic program in the output file needs to be sorted. To do this, call up
the program and type:

SORT

When the computer responds READY, the program can be REPIACEd.
When this has neen done, a Background program can be written to PRINT
the input and output files on the printer.

4. Now set the two printouts side by side and correct all lines that have
been commented by FTRAN. The line numbers on the Fortran program
should correspond 2oxactly with the line numbers in the Basic program

if step 3 has been followed correctly. Problems that will be encountered
and how to handle *hem will be discussed in detail below.

5. When all the corrections have been made, RUN the Basic program.
Usually there will be some additional corrections to be made, and some-
times there will be some rather difficult problems encountered. See the
discussion of these problems below. When the program seems to run
successfully, there should be some test nins with the program that can
be used to verify the correctness of the translated version. Try out the
test runs and compare the results with those obtained by the original
computing center. Always keep the line numbered listing of the Fortran
program handy so that the Basic translation can be checked, and do
not EDIT RESEQUENCE the 3asic program until the results have been
verified and the translation is considered final. At that time the table
of variable names can be EDIT DELETED, a header of comments can be
added to describe the origin and purpose of the program and who trans-
lated it, and the program' can be EDIT RESEQUENCEd.

There are several problems that may be encountered in steps 4 and S. Lines that
were not translated and which may cause problems get flagged with a comment by
FTRAN. These error comments fall into three categories:

1. WHAT??
2. CHECK THIS
3. UNDEFINED ARRAY OR FUNCTION NAME




Here 1s an example of what a section of program might look like in the
Fortran version and in the Basic version:

FORTRAN BASIC

1000 IF (X) 350,350,371 1000 IF X1¢= 0 THEN 2100
1001 GOTO 2300

1100 216 Y=X
1100 LET Y1=X1

1200 GO TO 371

. 4 1200 GO TO 2300
2100 350 CONTINUE 2100 NEXT 14
2200 ASSIGN 350 TO 2 2200 ASSIGN 350 TOZ '"WHAT? ??
2300 371 CONTINUE 2300 NEXT J4
2400 PRINT 100,X,Y 2400 PRINT 100,X1,Yl1 CHECK THIS

There are a couple of things to notice in this example.

1. There is a direct correspondence between line numbers. Line 1000
took two lines in Basic, but they were numbered 1000 and 1001 so that
line 1100 in the Fortran program still becomes 1100 in the Basic program.

2. FTRAN added WHAT? ?? onto line 2200. This means that it didn't
translate line 2200 at all but copied it directly from the Fortran program.
This line will have to be translated by hand.

3. Line 2400 has the comment CHECK THIS. Lines flagged with this
comment have had the variable names translated. The line will have
to be retyped to incorporate FORMAT statement 100, but the variables
do not need to be looked up in the variable table. The lines with
"WHAT? ? ?" added to them do need the variables translated, and for
this purpose a table of all the variable translations is added to the
beginning of the Basic program.

The error message "UNDEFINED ARRAY OR FUNCTION NAME" means that a
name was encountered followed by an open parenthesis and the name was not
declared and was not a standard supplied function. These errors might result
from program fragmentation when it was imported, non-:standard supplied
functions, or a user defined function. It siiould be ncted that in Fortran all




lists and arrays must be declared. If a program statement appears to be
assigning some value to an element of an undefined list, that statement is
probably a statement function. It should be translated into Basic as follows:

FORTRAN: NAME (X,Y) = SIN(X)*Y **?2
BASIC: DEF FNN({X,Y) = SIN (X)*Yys2

Then every occurrence of "NAME(” in the program should be replaced by "FNN(".
If this replacement is done with the text editor (as it should be), the program
will be left with error comments on lines that have already been corrected. See
the description of the program COMMENTS below for an casy way to get rid of
specific comments.

Some supplied functions are standard but do not have any corresponding
function in Basic. These can be translated using tunction definitions. A couple
of examples that may cuase probiems are:

FORTRAN BASIC

SIGN {X,Y) 100 DEF FNS (X,Y)
110 LET FNS=ABS(X)
120 IF Y < = 0 THEN 140
130 LET FNS = -FNS
140 FNEND

LOG1O(X) 100 DEF FNL(X) = LOG({X)/LOG(10)

The first example is a source of problems because Basic defines the
sign of a number (SGN) as having a value of -1,0, or +1, whereas in Fortran
the 0 is grouped with the +1, The second example requires a little thought
and is not terribly accurate. However, it is accurate enough for most uses.

There are a few other specific things that can cause problems. DATA
statements are implemented differently at different centers. In DTSS Fortran the
number of items of data must be the same as the number of variables. That is,
{f a list is dimensioned at 25, it must have 25 elements of data associated with
{t in a DATA statement. In some Fortrais the data field is rereated just like
a FORMAT statement. If a program contains two lines

REAL NAME (2,25}
DATA NAME /1,2/

then the two item field is repeated until the entire array is filled.




String or character variables and caracter codes are different everywhere.
If an imported Fortran program uses these types of variables a lot, then that
program should be documented well enough to describe exactly what is being
done. Code containing these variables has to be translated by hand.

The one problem which causes the most trouble is the use of COMMON
and EQUIVALENCE with subroutines and function subroutines. These are
flagged by FTRAN and need careful attention. Variables in COMMON should
be added to the variable lists on the Basic SUB and CALL statements in the
same order as they appear in COMMON. Labeled COMMON should be
separated by name and each block treated independently. The following
example demonstrates this:

FORTRAN BASIC
COMMON /A/N1, V2

COMMON /B/V3, V4, VS

CALT™ SURI(L,],K,) CALL "SuUBL":I,],K,V1,V2,V3,V4,VS
END END
SUBROUTINE SUBI (L, M, N) SuUB "SUB1":L,M,N,V4,V5,V1,v2,V3

COMMON /B/V1,V2,V3
COMMON /A/V4,V5
END SUBEND

Special care should be taken in dealing with lists and arrays in COMMON
when they are not dimensioned the same. ANSI standard and most implementation
of Fortrans specify that subscripted variables are stored in memory in such an
order that the first subscript varies most rapidly. Using this as a guide, messy
COMMONS can be unravelled.

FEquivalences usually involve simple substitution of variable names with
the text editor. However, there is sometimes a reason for using them such as
character and integer variables to do manipulations of character codes. Such
uses should be documented within the program.

The most difficult case to deal with is COMMON and EQUIVALENCE in
a subroutine tunction. Such a function presents problems because in Fortran




the variables not in the argument list are local to the function, whereas in Basic
the function has to he moved into the main program and the variables can affect
varliables of the same name in the main program. If the function is passed to a
subprogram, variables not on the argument list will point back to the variables

in the main program. Language differences ina messy situation like this can
cause incredible problems. [f too much difficulty i{s encountered geatting

correct results the easiest solution is to change the function to a Basic subprogram
and alter the function calls:

FORTRAN BASIC

COMMON /A/N1,V2

RSLT=FUNC(X3,ALT)*COS(RT!) CALL "FUNC":X9,ALT,V1,V2,Q9
LET RSLT=Q9*COS(RT1)

END END

FUNCTION FUNC(X,Y) SUB "FUNC":X,Y,AS,A5,Q9

COMMON /A/AS,A6
FUNC = AS*A6+X**COS (Y) LET Q9 = AS*A6+X4ACOS{Y)
END SUBEND

Of course, all the variable names would be changed in the Basic version.
The important point is that the COMMON variables are added to the call list
and can be passed appropriate values or variables from subprograms. Also,
variables which were local in the Fortran version remain local in the Basic
version, and an extra variable has been added to take the place of the function
value. Any expressions referring to the function have to be broken into
several lines to accomodate the call statements. If the function is passed
tn a subprogram, then a variable can pe passed that indicates the correct
subprogram to catl and an ON GO TO can be used. This can get messy, but
it is a hazard of using complex language features. Such features should he
used with discretion when it is expected that @ program may be exchanged with
other computer centers.

COMMENTS; After correction the output file from FTRAN using the text
editor, a number of flag comments may still be on the program. COMMENTS
provides a quick and easy means of removing them. [t works on the user's
current file and removes comments from specified lines. The output becomes
the user's new current file after a. suiccessful run. To use {t, call up the file
to be edited and type:




EXECUTE CONLIB***:COMMENTS

A question mark will be printed on the terminal asking for input. The user
should type in a list of line numbers in ascending order. COMMENTS will
then print another question mark and the user may enter more line numbers
continuing in asconding order from the end of the last list. When there are
no more lines to be specified, a simple carriage return in response to the
question mark will terminate the prograri. The user's new current file will
have the comments removed from the specified lines. Itis usually safer to
use the text editor and COMMENTS to clean up large groups of arithmetic
formulas, because retyping often results in typographical errors which can
pe difficult to locate when the program does no; test properly.

10
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The Export System

Until recently each request for a set of programs from the
computation center has been a special event. Special cvents cost
people lots of wasted time and effort.

The Export system is a series of programs designed to store
export versions of programs on magnetic tape and recover them in
a form suitable for mailing to a customer,

Storing the programs is a job of the program librarian.
Thirty programs can be done in about an hour.

Recovering the programs is a job of the corresponding
secretary. He can recover a set and do the accompanying paper-
work in under ten minutes. The response should be in the mail
to the customer within 24 hours.

Storing a Program

Prepared programs and Q-files are approved by the Manager of
Dartmouth-CONDUIT and forwarded to the Program Librarian who:

1. Writes all files on the storage tape.
2. Registers on-line for each file:

a. Position ¢n the storage tape

b. Name

¢. Length in words

d. Length in blocks

e, Length in lines

3. Runs REPOSIT and addresses the set by subject, author,
program name, and for each program, records

a, Name

b. Name of storage tape

c. Position on storage tape

d. L for list or LT for list and tape output
e. Length in characters

f. Length in lines

4. Informs the COMBIB editor of a new set for sale.



Exporting a Program

When a corresponding secretary receives an order for a
program set, he (or she):

l. Makes sure payment is enclosed (or returns letter
with a note requesting pre-payment).
.  Runs EXPORT for the appropriate sets.

3. Starts EXP-BACK and buys a new maynetic tape from
the operator for the program to write on.

4. Writes a cover letter, prepares a tape sheet.
5. Mails

a. Cover letter
b. Tape sheet

c. Magnetic tape
d. Listing

People to Contact

See the Manager, the Chief Programmer or the Program
Librarian for a detailed run through of the system.
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COMBIB was designed to answer the teacher's question,
"What does CONDUIT have for me?" It the interrogation is at a
teletype terminal, the answer will take no more than ten minutes
and will be in writing that he may take with him. The answer
will be taylored by the teacher to his own interests.

A system that so serves the teacher can also provide the
service organization itself with an up-to-date record of the
status of program sets associated with books and booklets in
its bibliography.

The bibliography arranges r: ferences by subject. To each
reference are appended details o.. its recent history, "Commentary";
who has various versions of the computer programs, "Languages;
and details about the programs, "Programs."

A reference in COMBIB looks like the illus%ration in the

Appendix. It is a book or booklet describing the use of a
computing idea in regular courses (not in Computer Science) in
college or graduate school. It contains:

l. The author, and reference
2. The cost and how to order
3. Who recommended it

4. A list of appropriate details.

Additions and Correcticns

All changes to COMBIB are made by the editor. He (or she) adds
new entries, edits existing entries, and deletes old entries.
He obtains his information from a variety of saources, but
checks each one with a qualified reviewer before entering it in
COMBIB. As a further control, he returns a sample of the
listing to the individual who recommended the book and to the
book's author and publisher.

Every paragraph in the Commentary on the book bears the
initials of its author and date of entry. The first paragraph
can be used as the short description included in an annotated
bibliography.

Major alterations of a reference are sent to the author
and to other concerned individuals,

In June of 1975 there will be a complete house cleaning of
COMBIB. This will be repeated every second year.




COMBIB Servicgg

In addition to answering the immediate questions of a
teacher at a teletype, COMBIB may be used in other fashions.
The editor can release a catalog of the complete contents of

COMBIB. Such a catalog is not available to the general public
at this time.

The editor can also release an annotated bibliography of
the entire contents of COMBIB or of a selected discipline. These
are available from the editor for a fee. COMBIB will also collect
statistics on its use which the editor can monitor.

To Try COMBIB

If you wish to try COMBIB from your terminal (teletype):
l. Call 603-646-5171 10 char/sec
-5141 15-30 char/sec

2. Type the user number R13999 and push the carriage
return key

3. Type the password CON
4. Ask for an OLD program
5. Type the old program name (sixteen characters long)

CONLIB***:COMBIB

6. When the machine is ready, type RUN and carriage return,
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‘itle:  Survey Sampling in <he Environmental Sciences: a Computer

i e st

Approach
Authors: James P, Barrett & Mary E. Nutt
Department of Forestry Department of Zoology
University of New Hampshire University ot New Hampshire

Abstract: Computer programs arc used to approach the theory,
planning, and application of sampling in the envivonmental
sciences. In addition to five basic methods (simple random
sampling, systematic sampling, stratified sampling,
regression estimation, and cluster sampling), special
techniques are presented for use in torestry and field
zoology. The cexercises cover a wide range of environmental
issues and wherever practical the data are taken from
current scientific rescarch, The text is written for
college undergraduates in the natural sciences and assumes
little or no experience with statistics, The programs arc
in BASIC and require little or no programming ability,

In survey planning, the computer is used to investigate the
interaction of precision and cost., For cach sampling
method, programs calculate the required number of samples
and estimated cost at specified levels of precision and
confidence. For each sampling method, programs compute
means, totals, and confidence intervals as well as
variances, standard crrors and other details,

The book consists of ten chapters: TIntroduction,
Populations and Samples, Sampling Theory, Simple Random
Sampling, Systematic Sampling, Stratified Sampling,
Regression Estimation, Cluster Sampling, Porestry, and
Field Zoology. Programs arc listed at the end of
appropriate chapters and exercises are provided which rely
heavily on the usc of these programs,

Approximate length: 300 pages
16 programs written in BASIC are available with this

package,

Status: First draft of text complete with the exception of Chapter
10. Anticipated completion date is carly summer 1974,

Project COMPUTe 2 Abstracts

O

ERIC

Aruitoxt provided by Eic:



E

Title: Cognitive Psychoiogy: a Computer-Oriented Laboratory Manual

———— -

Author: William L, Bewley
Department ot Psychology
Lawrence University

Abstract: This book provides a laboratory introduction to cognitive
psychology. The material is presented by means of six
experiments, cach of which is run on a time-shared computer
system using the BASIC language and a teletype terminal as
the input/output device. In cach experiment, the computer.
presents a task to the student and to a simulation of a
model of human information processing relevant to the task,
The student is asked to compare his performance with that
of the model and to compare what he thinks he did in the
task with what the model says he did, The simulations are
designed so that features of the task and the model can be
changed by the student, allowing him to run his own
experiments on the model or on other humans., Questions are
asked at the end of cach experiment which lead the student
to conduct such experiments.,

The six experiments were chosen to cover the range of cog-
nitive activity represented in the current general concep-
tion of the human informaticn-processing system (e.g.,
Atkinson § Shiffrin, 1968; Norman and Rumeclhart, 1970),

Experiment 1. Pattern Recognition
Task: wvisual scarch
Model: pandemonium (Selfridge, 1959)

Experiment 2. Short-Term Mecmory
Task: Continuous Memory
Model: buffer model (Atkinson & Shiffrin, 1968)

Experiment 3. lLong-Term Memory
Task: Paired-asscciate learning
Model: Discrimination net (Hintzman, 1968)

Experiment 4. Concept Learning
Task: Blank trials task of Levine (1966)
Model: Several--sampling with replacement, local
consistency, consistency check, focusing.

Experiment 5., Decision-Making
Task: Two-person game
"Model: A combination of the social motives of Messick
and McClintock (1968) and the linear operator
model of Rapoport and Chammah (1965) '
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Experiment 6, Problem Solving
Task: Missionary and cannibals problen
Model: The General Problem Solver (Ernst & Newell,
1969),

The presentation of cach experiment includes a brief abstract, a
description ot procedure, a description of the model, a set of study
questions designed to encourage critical evaluation of the model and
independent experimentation, and a general discussion which briefly
describes alternavive models and suggests further readineg, In
addition to the six experiments, the book contains an introduction J
describing the relation of cach experiment to the general information-
processing model, and two appendices, one dealing with a suggested
format for lab reports and the other with the minimum chi square
procedurce for goodness of fit,

An instructor's manual contains program listings and documentation

and discusses material not included in the student book which the
instructor may wish to use as background for the experiments,

Length: Student manual--102 pages
Instructor's manual--96 pages

7 programs in BASIC arc availavle with this package.

Status: Student manual--Final draft completed,

"7 Instructor's manual--Final draft completed, AVAILABLE FOR
CLASSROOM USE!
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let The Calculus of Population (tentative)

Authors: Kenneth P, Bogart & Michael R, Vitale
Mathematics Department Mathematics Department
Dartmouth Colleype Skidmore College

Abstract: An informal, applications-oriented introduction to the
T theory of calcuius. The computer's role in helping

students to understand concepts and find solutions to
problems is emphasized, The text is designed for
supplementary use in an elementary functions course, or as
an introduction to a more rigorous course in calculus., It '
assumes a background of high school algebra (laws of
exponents, rational numbers, graphing, absolute value,
scts) and exposure to clementary programming in BASIC or
related languages,

Chapter 1 examines the growth characteristics of a
population of paramecia, using this sample as a vehicle for
developing methods of describing and predicting growth and
rates of growth., Chapter 2 discusses the concept of a
derivative in greater detail, demonstrating how to find the
derivative of a variety of function types., In addition it
discusses the concept of arca and develops methods for
finding the arca of various regions of the plane, Chapter
3 considers the properties of the derivative in still more
detail and establishes a connection between the derivative
and the integral, demonstrating techniques for finding
integrals., Chapter ¢ synthesizes the content of the
previous chapters by applying the results to the more
complex situation of two species in a closed environment,
Emphasis throughout is on mathematical representation of
the properties of population, using this development as a
rationale for the study of calculus, Lxercises follow cach
chapter, many requiring the use of a conmputer, Programs in
BASIC arec included as part of the text,

Approximate length: 180 pages

36 programs written in BASIC arc available with this package.

§§afus: Final draft complete.
AVAILABLE FOR CLASSROOM USE!
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T‘tl‘: An Introduction to Environmental Mecasurement and its

Descriptive Analysis by Computer

Author:

Abstract:

George F. Estabrook
Department of Botany
University of Michigan (Ann Arbor)

Designed to serve as a specific guide to methodology in the
investigation of envirommental variation., The cxposition
is bascd on the contention that method is learned through
its practice, and assumes active involvement on the part of
the student in the study of some aspect(s) of environmental
variation, Three specific data analysis techniques are
discussed to exemplify the role of data analysis in
scientific methodology., They serve the following

purposcs:

1) to quantify the similarity of pairs of objects in a
study described with nominal or ordinal mecasurements,
leading to discovery of the hierarchical classification
involved;

2) to quantify the extent to which one nominal variable
can be predicted from the knowledge of another, and to
describe the nature of the correspondence which makes
this prediction possible;

3) to represent spatially in a few dimensions the objects
in a study described by interval or ratio variables,
and to describe the relationship among the variables
which makes such a representation possible,

The specific techniques were selected because they offer
distinct approaches appropriate for different kinds of
measurement analogies; because their methodology is
sufficicently straightforward and simple to be accessible to
students without sophisticated mathematical backgrounds ;
because thev are general and offer wide potential
applicability in environmental studies; and because they
lend themselves to computer programs which can be uscd by
students to exploit the techniques.

Significant usc is made of the computer in analyzing s tudy
objects according to these techniques, and instruction i=
provided in the intelligent usec of the programs written for
the book, Various studv-related tasks arc also assigned
the student as he progresses through the text,

Project COMPUTe 6 Abstracts
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Chapterst Iow to Use this Bookj Mcasurement of the
Envivonment; Representation of Dataj Similarity Among
Objects; Stochastic Dependence of Nominal Characters;
Hierarchical Classification of Objectsy Spatial
Representation of Objects in a Studv., Appendices include
an extensive bibliography of pertinent literature and
discussion of how to use the computer programs,

Approximate length:  Text -- 85 pages in single-spaced draft; will be
changed to double space in next version

Ribliography ~- 10 pages
Other appendices -- 40 pages

Status: VFinal draft complete and being used by authoy in regular
course.
AVATLABLE FOR CLASSROOM USE!

Three programs written in FORTRAN accompany the text.
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Title: Physics of Fnergy and Environment

Author:

Abstract:

Allan R, Evans

Department ot Phvsics

University of California at Trvine

(currently: Socictal Analysis Dept., GM Research lLabs)

An outgrowth of a course entitled "Physics of the
Environment' taught by the author for two years, these
computer~oricnted materials have been developed to discuss
the physics ol environmental problems., Emphasis is on
physical principles, model formulation, and quantitative
solutions, with the computer uscd in an interactive node
for instruction and calculation, Issential introductory
material studies the tools of quantitative recasoning,
including concepts of rates of change and functional
dependencies,

This material is intended for use in courses dealing
expressly with environmental problems, or as supplementary
material in traditional physics courses for non-majors.
The following sections are included: .

Part I, (No title yet)

A, Trends, Change, and the Scale of Problems
*electrical energy consumption
*simple and compound growth
*compound growth of population
B, Growth and Consumption in the Environment
*electrical energy consumption
*U.S. population growth in present century
*motor vehicle population
*total energy consumption
*electrical energy and total cnergy consumption
C. The Problem of Human Population
*ogrowth of population--characteristics
*growth of population--models

Part II., The Energy Balance of the Earth

A. The Scale of Human Intervention
*encrgy consumption
*alteration of the earth's surface
*air pollution
*global temperature increase
*climatic changes in cities :
*"fire and ice"

Project COMPUTe 8 Abstracts
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B. The Earth as a Blackbody
*absorption and radiation of solar cnergy
*physics of blackbody radiation
*the atmospheric greenhouse
C. Ciimatological Models
*the glass greenhouse
*1he atmospheric grcenhouse
*a model of glacicer growth
*nore detailed climatological models
D. Evolution of Climate

\pproximate length: Student text ~- 140 pages
Appendices -~ 25-30 pages
s Instructor's introduction -~ ?

21 programs written in BASIC are included with this package.

status: Text is in second draft, To be compleicd summer 1974,

-
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Title

Authors

—— b

Abstract:

e it e et et

.o

Models for Control of Man's

Joseph J, Harrington §
Environmental Health
Engincerin:

Harvard University

An outgrowth of a course

Physical Environment

Peter P, Rogers
City Planning and
Fnv., Health Eng,
Center for Popula-
tion Studics
Harvard Univ,

& R, K. Bhuiya
vdro~Quebec
Montrecal

(formerly Center for

Population Studies

by the same name taught by

Harrington and Rogers for five years, the purposc of this

material is to acquaint
use of mathematical and
environmental control.,
digital computer simulat
dealing with quality, tr

water, land usc, solid w

cpidemiology.,

upper-level undergraduates with the
computer models currently used in

Models discussed are primarily

ions and mathematical programming,
catment, and control of air and
aste disposal, and health

These models are organized in the material

for classroom and laboratory computer usc and homework

assignments,

18 programs in the BASIC
the package.

Student's text

e e et e e’

Status:

Project COMPUTe
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Instructor's intrcduction --

Appendices --

Text is in second draft.
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language arc available as part of

-= 75-100 pages
A?
?

Completion date uncertain.
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Title: Investigations of Stack Gas Dispersion and Urban Air Pollution
through Numerical Exercise

Author: Yuji Horie
T Dept. of Envivonmental Sciences § Enginecring
School of Public liealth
University of North Carolina at Chapel Hill

Abstract: Scveral air pollution models are cxplained in a systematic
i ~— fashion, with the objective of providing students with the
best means for understanding the nature of air pollution
problems. Charts and graphs from which answers can be
found arc minimized, and analytical mecthods and the usc of
computer programs arc maximized, For each topic a
simplified version of the problem is first explained by
means of an analytical method. The more complex and
realistic situations arc then presented in conjunction with
computer programs, Students thus have an option in solving
a given problem and a neans to check their results., An
attempt is made to keep the mathematics at a level within
the reach of most college undergraduates, Conputer
programs are fairly self=-ecxplanatory and should not cause
any difficulty in their usc.

Chapter 1 explains the metcorological fundamentals and the
types of dispersion models for both reactive and non-
reactive pollutants. The roles and practical usages of
meteorological analysis are discussed in Chapter 2 together
with the sources and availability of emission and
meteorological data necessary for such analyses, Chapter 3
focuscs on the problems associated with an clevated point
source and studies the plume bcehavior and ground level
concentrations both analytically and numerically, Chapter
4 describes the treatment of many sources and explains both
the synoptic and climatological models of urban air
pollution. 1In Chapter 5, seclected topics such as
environmental capacity and control strategiecs are
presented,

Approximate length: Student'’s text--150 pages
Appendices--30 pages (programs)
Instructor's introduction«-?

5 programs in the FORTRAN language arc available with the package.

Status: Author's rough draft, Completion date uncertain.
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Abstract:

et et s

sics Tutorial Problem Workbook

John L, Jones
Dept. of Computer Science
United States Naval Acadeny

The workbook consists of 50 tutorial problems and their
related diagrams, designed to be worked by the student in
conjunction with a computer operating in a time-sharing
mode, The problems are designed to augment the classroom
instruction for an undergraduate course in general physics.,
Half the problems deal with mechanics, the other half with
electricity and magnetism, lach problem write~up includes
background information, a list of preblem objectives, and
references to apnropriate sections in Secars and ~emansky,
Halliday and Resnick, and Shortley and Williams. The
package includes S0 programs written in a common subset of
the BASIC language, cach of which leads the student through
a given problem and gives him help if neccessary,

The instructor's introduction includes a discussion of the
rationale for using such material; suggestions for
integrating it into a course; suguestions for making the
programs operational on the local facility (whom to secc,
degree of progran availability, ectc.); and hints on ways to
make the programs more sophisticated for specific purposecs
(ceg., use of a driver program with teacher-generated data
files, provision for varving initial conditions during
subsequent exposurc to the same problem, provision for
simple record-keeping), depending on features available on
a given facility, Sample programs offering these features
arc appended to the teacher's material,

Approximate length: Student's text -- 100 pages

4 prograns

Status: Fi
AV

Instructor's introduction--37 pages

in BASIC arc available with this package,

nal draft complecte; all programs written and operational.,
ATLABLE FOR CLASSROOM USE!
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Title
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Author:

Abstract:

Chap
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ters:

Status:
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A Computer Laboratory Manual for Number Theory

Donald L, G, Malm
Department ol Mathematics
Oakland University

This laboratory manual is intended to supplement a text in
nunmber theory, It is arranged according to topic, For cach
topic, there is i) a description of the topic, its
concepts, terms, theovems, ctc.; ii) a set of experiments to
work before studying the topic; iii) a set of cxperiments
to work while studving the topicy iv) a set of more
extensive, open-cended problemsy v)  1refervences to texts and
monographs ., ‘The instructor's manual contains detailed
information on using the laboratory manual,

Introduction, The Luclidean Algorithm and Factorization
into Primes, Linecar Diophantine Equations, Congruences and
Multiplicative Functions, Magic Squares, Quadratic Residues,
Continued Fractions, Diophantine Equations, Sums of Squares,
Geometric Nunber Theory and Partitions,

Approximately 40 programs written in the BASIC language

accompany the text.

Being supported summer 1974, Completion date uncertain,
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Title: DPlace: A Computer Manual in Introductory Geography

Author:

Abstract:

it e g

Length:

Status:

Vincent H, Malmstr¥m
Department of Geography
Middlebury College

In the first chapter, the author presents his definition of
geography, topgether with a brief outline of the basic
concepts and tools which the geographer emplovs, giving
special attention to the potential of the computer. The
second chapter deals with computer mapping, giving a step-
by-step description of the procedure involved in
collecting, coding, and printing out data with a variety of
options, In Chapter 3 various aspects of map analysis by
computer arc explorved, including the determination of scale
and the measurecment of area, distance, direction, and
centrality., The statisticual analysis of data is also
investigated, as is the problem of defining regions by
computer, Chapter 4 provides a series of examples of how
the computer may be applied in physical geography,
including locational determination (latitude and
longitude), the analysis of weather and climate data, and
evaluation of land use potential on the basis ot a physical
inventory. 1In the final chapter, some computer
applications within the general area of cultural geography
arc examined, with illustrative problems being drawn from
economic, historical, and political geography,

29 programs and 35 data files written in BASIC are
available as part of this package.

167 pages

Complete; AVAILABLE FOR CLASSROOM USE!
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Title: Models in Ecology

Author:

e et e oo

Abstgﬂgl:

El{llC‘HCtS

Aruitoxt provided by Eic:

Jyri E. Palohcimo
Dept, of loology
University of Toronto

A handbook principally designed to be part of a course in
resource management, this material is the product of the
author's f{ive vears!' expericence in teaching an
undergraduate course titled "Mathematical Ecologv", The
material is aimed at students whose background is primarily
in zoology, botany, or biology, rather than in mathematics.
The author cases exposurc to more sophisticated
mathematical treatments by making use of the computer as 2
tecaching aid (e,g,, to generate visual representations of
populations and their characteristics, to examine the
behavior of mathematical models, to cxplore the patterns
and relationships among data, etc.), Numerous problems are
included in the text, some involving the use of a

computer,

Students arc led by the discussion to the point where they
are capable of creating a program which models a single-
species population living in a {ixed resource environment
and subject to a single form of predation, Subsecquently,
two such models are permitted to interact in order to study
the cffects of competition and the ways in which two-
species systems differ from single-specices systems,
Eventually, students are shown how to approach the
development of a model for cycling carbon, water, and
perhaps other basic nutrients in a biosphere, The ultimate
product is a simple ccosystem synthesized from the carlier
experiences with population models and nutrient cycles.

The text includes the following chapters:

Remarks for teachers
Introduction: Mathematics and computers

I. Growth and Regulation
*demography of man and animals
*regulation ot numbers and sizes

TI. Spatial Aspects of Populations

III, Theory of Search: on Prey and Predator
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IV, Management of a Resource
*on whales and whaling
*are Atlantic Salmon to survive?

V. Biology of Populations
*a hypothetical population
*on ccological and other indices of efficiency
*computer paramecia
*computer Daphnia

VI, Multispecies Systems
*cocxistence and competition
*predatory food chain

VII. Ecosystem Models
*a logistic model and beyond
*on resource and nutrient circulation
*a computer ccosyvstem

Appendices (programs with comments)
Approximate length: Student's text =-- 150 pages

Instructor's introduction =-- 7
Appendices -- 20 pages

All programs are written in BASIC,

Status: First half is in second draft; second half is in first draft.
Completion date uncertain,
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'itle: ACRES: Area Community Real Estate Simulation

e

Author:

Abstract:

George B, Pidot, Jr,
Department of Econonics
Temple University

ACRES 1is a gaming-simulation designed to give the players
some insights into the dynamic interactions of a developing ,
urban areca, Plavers representing the business,
residential, and government sectors nust make a wide
variecty of decisions concerning the properties they may
develop, thus affecting the well-being of the town in which
they are located,

This game has been used in economics classes at Dartmouth
and at other colleges using the Dartmouth Time-Sharing
System,

The program is written in ANSI TORTRAN,

Approximate length: 120~140 pages

Status:

AERiCncts

Aruitoxt provided by Eic:

Preliminary version AVAILABLE FOR CLASSROOM USE. A revised
version, reflecting changes in the game, should be available
in the near future,
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Title: Optimal Location of Facilitics

Author: Gerard Rushton
Departnent ot Geography
University of lowa

Abstract: This is an introductory text on methods for optimally
locating facilities and on the preparation of data and
control cards for computerized implementation of these
methods for large problems. Oriented to the undergraduate
student with no experience in computer usc, the text is
fully sufficient to lecad the student to set up and solve
these locational problems both by hand (when the problems
arc small) and on the computer (when the problems are
large) . It is intended for use in undergraduate classes in
cconomic and social geography, urban and regional planning
and spatial analysis,

Methods arc described for locating single and multiple
facilities to minimize the average distance separating
facilities from the locationally dispersed and
differentially weighted demand points; to minimize the
maximunm distance to the farthest demand point; to minimize
the total distance subject to a maximum distance
constraint; and to find thc minimum number of facitities
required for every demand point to be within a specified
distance of a facility, 1In cases where it is more relevant
to minimize time or cost than distance, it is shown how
these methods can be adapted for this purpose, Distance
minimization criteria are discussed with reference both to
locations in continuous space and locations on a route
structure. A chapter is devoted to the problem of
comparing the shortest paths through a route structure by a
specified combination of travel-route modes, Each problem
is described in verbal and mathematical terms, methods of
solution arc described, detailed computations are given for
a handworked example, and the input form is specified for
computer programs which solve these problems. Specimen
control cards arc described for a variety of forms in which
the problems are found. Homework problems are provided.

An introductory chapter discusses applications of these
methods to problems in both public and private sectors of
the economy and the special problems associated with their
usc in developing countries,

S computer programs in FORTRAN are part of this package.

Q
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Approximate length: 160 pages

Status:! First draft complete; should be available in mid-summer
1974,

Title: Descriptive Statistics

Author: Harrison D, Weed, Jr,
Mathematics Department
Dartmouth College

Abstract: Designed to be a supplement to standard textbooks on

T elementary statistics and probability, Provides a
discussion of methods and their intelligent uses in
descriptive statistics often missing in current texts, as
well as a much needed introduction for the student to
statistical calculations using the computer, Various
methods for describing and summarizing raw data arce
discussed, DProblem assignments are computer oriented,

Sections:® TIntroduction, Classification of Data, Frequency
Distributions, Measures of Location, Mecasures of
Dispersion,

Approximate length: Student's text -- 84 pages
Instructer's introduction -- ?

Computer programs written in BASIC arc available with this package,

Status: Preliminary version complete; should be available for
classtoom usc by late summer 1974,

)
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Summer 1974 COMPUTe Projects
* * A

Baird, John C, (Department of Psychology, Dartmouth College), and
Elliot Noma (Programmer for the Sccial Sciences, Dartmouth
College)

"Psychophysical Processes"

Dershem, Herbert (Department of Mathematics, Hope College)
"Excrcise Manual for Computer Augmented Applied Statistics
Course"

Lesk, Arthur (Department of Chemistry, Fairleigh Dickinson
University)

"Computing Methods in Chemistry"

Malm, Donald E. G. (Department of Mathematics, Oakland University)

"A Computer Laboratory Manual for Number Theory"

Merriam, Daniel (Department of Geology, Syracuse University)

"“"Computer Fundamentals for Geologists"

Sommer, John (Department of Geography, Dartmouth College)

"Instructor's Text for Arca Community Recal Estate Simulation
Game (ACRES)"

(And pessibly)
Ciecka, James (DePaul University)

"Principles of Macro-Lconomics: A Computer-Assisted Approach"

Q
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CONLIB**#:1,IBCAT

Contents Of CONDUIT Program lLibrary

Last updated May 29, 1974 by David Cooley.

Summary of program names:

Biology programs: EPOP, EXPOP, SIGPOP, RAND-K, COMPET-1,
COMPET-2, COMPET-5, and TUNDRA.

Business and Economics programs: BALANCE, BEARSIM, BULLPUP,
CRIT, DECIDE, EOQ, FIRM, FUTURE, INSYS, KEYNES, MACWIt, MARK,
QUESIM, SQC, and UNISIM.

Chemistry programs: 1IDFOU, ABCANAL, ABC, BOX, CONTOUR,
DECAY-1, DERTI, EDTA, ENTROPY, EQUIL, FRSTLW, GENPT, HA,
HATOM-1, HDIAG, HMO, IDGAME, IONCH-1, IR, MASPEC-1, MATINV,
MX, NERNST, NEWTON, NMR, NONLIN, POWAC, POWID, RADIAL-1,
RADIO, SOL-1, STOIC, and VSEPR-1,

Mathematics programs: CHAREQ, ECHLN, GRAM, JACOBI, LINEAR,
POLREG, KEDECH, and SIMPLEX,

Utility programs: CARDFREE, FREECARD, FORMATS,  DESEQ,
'ETRAN, COMMENTS, LINELEN, SEQUENCE.,

Programs with no suffix are working programs translated from
FORTRAN to BASIC at Kiewit., Programs with a -X suffix have
either not been thoroughly debugged or not been verified
with test data and known results, Programs with a -1 suffix
have been translated at Kiewit and modified by the people
who are actually using them in classes.

To access a program in CONLIB***  type:

OLD CONLIB***: program name,

where ,program name. is the name of the program as listed
above, and then type "LIST" or "RUN" to get instructions.

If the program has not been saved, contact the CONDUIT
OFFICE to have the program put into CONLIB*#**,




"EPOP" -~ An exponential growth model for unlimited growth of a

single species in an optimal, infinite environment., Uses
solution of a differential equation,

"EXPOP" -- This program is the samec as "EPOP" except that it
uses an incremental addition method (difference equations).

"SIGPOP" -- This program is the same as "EXPOP" with the addition

of an environmental carrying capacity to demonstrate the
sigmoid growth curve.

"RAND-K" ~-- This program is an addition to "SIGPOP" which
provides a randomly varying carrying capacity.

"COMPET-1" ~- A two species competition model based on the Lotka-

Volterra cquation and using incremental addition
(difference cquations),

"COMPET=-2" -~ The same as "COMPET-1" except with graphic output,
"COMPET-5" -- The same as "COMPET-1" with the addition of

randomly varying carrying capacities and immigration or
emigration bascd on population levels.

"TUNDRA" =-- A simulation of the arctic tundra gcosystem.,
includes different species of grass, dead grass, lemmings,
owls, and detritus. functions are separated into the three

scasons, and real data arec used to calculate the constants
used in the program.




-------------------------------------------------------------

"BALANCE" -- A heuristic program for solving assembly line
balancing problenms,

"BEARSIM" -- A montc carlo simulation program which demonstrates
the cffects ot various maintenance policies,

"BULLPUP" -- A macrocconomic policy gamec.

"CRIT" -- Solves scheduling of activities within a project in
terms of the critical path,

"DECIDE'" -- Solves decision problems which are structured as a

decision trece with both decision branches and chance event
branches,

"EOQ" -- Computes the most cconomical inventory order quantity
under a variety of conditions.,

"FIRM" -- An cconomic simulation.

"FUTURE" -- Translates quantitative facts about the past into a
forecast for the futurc,

"INSYS'" ~-- Simulation to test cffect of policy changes on
inventory levels and factory output for a
factory-wholesaler-retailer system,

"KEYNES" -- A macro-cconomic model,

"MACWH'" -- Simulation based on the wharton cconometric model of

the U,S. Economy.

"'"MARK'" ~-- Economics program.

"QUESIM" -- A simulation program for modeling a single phase
multi-channcll queueing systenm,

"SQC" -- Dectermines whether a process is in control or not based

on the control charts for the mecan and range of a group of
sample data,

"UNISIM" -- Simulates the decisions faced by the operations
manager in a one-product company.
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"1DFOU'" -- Executes a one dimensional fouricr synthesis or
structurc determination for a centrosymmetric (two-atom)
structure,

"ABC" -- Simulates the 15 1line ABC nuclecar magnetic resonence
spectrunm,

"ABCANAL" -~ Tinds the analytical solution to the system
a<=>b<=>c involving 4 ratec constants.

"BOX" ~- Solves the one dimensional particle in a finite box
problem.

"CONTOUR" ~-- Calculates and prints out clectron density contour
maps for various atomic, hybrid, and molecular orbitals.

"DECAY-1" -- Simulates cither simultaneous or consecutive
radioactive decay.

"DERTI" -- A generalized data reduction program for analysis by
titration of up to 50 data pairs.

"EDTA" ~-- Simulates the m(2+)-ecdta titration.

"ENTROPY" -- Calculates the entropy of a moleccule in the gas
phase from spectroscopic data,

"EQUIL'" -- Given the gas phase recaction: aa + bb<--> cc + dd
EQUIL calculates the equilibrium constant by minimizing the
total frce enevrgy function.,

"FRSTLW" -- Program designed to aid students in the study of the
first law of thermodynamics.,

"HA" -- Simulates the weak acid - strong basc titration,

"HATOM-1" -- Calculates clectron transitions.

"HMO" -- Uses simple lHuckel molecular orbital theory to
approximate pi molecular cnergy levels, wave functions,

clectron densities, bond orders and free valencies.

"IDGAME" -- A qualitative analysis game in which student trics
to identify an organic unknown spending the least amount of




money for tests,

"IONCH-1" -- Calculates percent ionic character of a dipole and
electroncgativity of the two atoms.

"IR" -~ Scarches a database of organic compounds containing the
name, melting and boiling point and the position of the
strongest band in the IR spectrum,

"MASPEC-1" -~ Simulation of the Ealing small mass spectrometer
as described in Baling Corporation's 1969 teaching catalog.

"NERNST'" -- Simulates the potential of a m/m{z+) clectrode in an
aqueous ammonia solution as a function of ph.

"NEWTON'" -- Uses the Newton-Rapheson method for systems of
nonlinecar equations,

"NMR'" --  Simulates an ab, abl2, a2b3, a2x2, or abx nuclear
magnetic resonance spectrum.

"NONLIN" -- Does a nonlinear least squarcs analysis.,

"POWAC" -- Powder Arc Measure, Accepts the known D-spacing of
any compound and calculates the position at which the a-c
should appear on an X-ray diffraction powder film of thc
compound,

"POWID" -- A scarching system for identifacation of compounds
using D-string and intensity pairs for X-ray Powder
Difraction Mecasurements.

"RADIAL-1" -- (alculates and plots the radial dis:~:bution
functions for the 1s,2s,sp,3s,3p, and 3d hydrogen~like
atomic orbitals.

"RADIO" -- Calculates radio-decay curves,

"SOL-1" -- Calculates the solubility of the salt mnap as a
function of ph,

"STOIC" -- Uses the basic equation xa+yb=zc+wd and calculates
product and reactant amounts as well as determining the
limiting reagent,

"VSEPR-1" -- Predicts the basic geometry of certain types of
molecules and ions.
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"CHAREQ" -- Finds the coefflicients in the characteristic
polynomial of a real matrix,

YECHLN" -- Transforms a matrix to echelon form by elementary row
opecrations,

"GRAM" -- Takes a basis of row vectors for a subspace of an n=-
tuple space, and computes un orthonormal basis of row
vectors.

"JACOBI" -- Diagonalizes a real symmetric matrix,
"LINEAR" -- Does a linecar fit of n data points.

"POLREG" -- Polynomial regression analysis routine usin the
Y g g
method of least squares,

"REDECH" ~-- Transforms a matrix tu reduced echelon form by
elementary row operations.

"SIMPLEX" -- Solves a linear programming problem by the simplex
method,
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"CARDFREE" -- Takes a card image Fortran program and reformats
it into a free format Fortran suitable for DTSS Fortran,

"FREECARD" -~ Takes a free format Fortran program in DTSS
Fortran and formats it into a card 1image style program
divided according to columns 1-5,6,7~72,73-80.

"FORMATS' -- Takes a card image Fortran program and moves all
the FORMAT statements to just beforc the END statement
sorted in order according to their statement numbers,

"DESEQ' -- Takes a card image Fortran program with sequence’




numbers in columns 73-80, and removes them along with all
the trailing spaces.

"FTRAN" -- Takes a card image Fortran program and puts out a

Basic program with comments on the lines that it was unable
to translate,

"COMMENTS" =-- A quick way of getting rid of comments from a Basic
program that was created by FTRAN, Will remove comments
only from lines specified by the user,

"LINELEN" -- Checks length of 1lines 1in users current file to
avoid "record length errors" in writing tapes with fixed
length records,

"SEQUENCE" -- Checks length of lines in the users current file
and adds scquence numbers in columns 73-80.
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CONDUIT Staff
1 June 1973 - 31 May 1974

John M. Nevison Project Manager
Christopher G. Hoogendyk Chief Programmer and Acting Manager
Programmers

David Cooley - I'rogram Librarian

Howard S. Becker
Andrew Behrens
David I. Chemerow
Steven Fellows
Bruce Flaherty
Mark Hagen

Carey Heckman

John C. Miller
Richard A. Pechter
David Roos

William R. Schillhammer

Slide Tape Producers

Josh Lee
Michelle Murray
Spencer Reiss
David G.S. Wood

Secretary

Linda M. Zoccoli
Linda Maynard
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CONDUOIT

Programmer's Weapons

John M. Nevison

A conscrtium of regional networks at
Oregon State University, North Carolina Educational Computing Service,
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Programmer's Weapons

For import or export you should have a copy of Kernigham
and Plauger's The Elements of Programming Style. The Bookstore
sells it for $2.95. Buy 1t. Read it.

Importing a Program

The goal of importing a program is to sce it well used in
a course. This means that after a program is on the system (See
the Working Paper #7, for details.), it will be translated into
BASIC,

If you are ready to begin, be sure you have in your hands
1. All the available information on the program

2. The name, address, and telephone number of the sender.

Working Paper #4 on Editorial Aids for Importing and Exporting
of Fortran Programs on DTSS should help you out. Read it over,
before vou start.

Other working papers listed in the appendix may also he of
help. Check them over, before you start.

After the prograu runs and produces the correct results with
sample data,

1. Put a proper header on the program
(Check Working Paper #1 for standard)

2. Complete the internal documentation of the program
(as well as possible)

It may be that your program produces its correct results and is
still a mystery to you. Don't worry about it. Imported programs
are only guaranteed to work as advertised. CONDUIT can not doctor
every under-explained program that is shipped in. That's the job
of either the author or the professional (econcmist, chemist,
sociologist) who uses it.

Give a copy of the finished program to the Chief Programmer
and tell the librarian it is ready to be put into CONLIB.

Please keep notes on vour work until you have put everything
down on a Programmer's Report.




Exporting a Program Set

Start with the text that contains the programs. Think
about how to write the programs according to Working Paper i1,
Preparing a Program for Export.

1.
2.
3.
4.
5.

6.

-Make friends with the programs

~Structure them in good BASIC or Fortran (See Reference)
~-Comment the programs

~-Re-read the text

-Write one or several Q-files (See Working Paper #2,
Describing a Program for Export)

~Check your programs and Q-files against the samples
in the Working Papers for completeness.

Finish by turning them over to the Manager and Chief Programmer
for proof reading.

Please, keep notes on your work until it is written down in

a Programmer's Report.




APPENDIX

CONDUIT~Dartmouth Working Papers

1. Preparing a Program for Export, Christopher G. Hoogendyk,
April 1974.

2. Describing a Program for Export, John M. Nevison,
April 1974.

3. Agrecable Fortran, Christopher G. Hoogendyk, May 1974,

4. Editoriel Aids for Importing and Exporting Fortran Programs
on DTSS, Christopher G. Hoogendyk, October 1973,

5. The Export System, John M. Nevison, May 1974.

.6, How Combib Works, John M. Nevison, May 1974.

7. Magnetic Tape Format for Exporting Programs, Christopher
G. Hoogendyk, May 1974.

8. Programmer's Weapons, John M. Nevison, May 1974.

9. 1Isaacs, Gerald L. Interdialect Translatability of the Basic
Programming Languade, American College Testing
Program, Bulletin No.. 11, October 1972, available
from CONDUIT Central, Iowa City, Iowa.

10. USA Standard Fortran (USAS X3,9-1966) United States of America
Standards Institute, New York, 1966.
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27 October 1973

Knights in‘RuSting Armour; A _Report on the CONDUIT
Activities at, Dartmouth, June 1972-Yay 1973 ‘(Also
kKnown as Inrcrlm hcpoxt ‘Tecnp1cal Feport, or:
chronal Report) ' : '

' John M. Nevison

;Part l——Introduction

Thc tollow1ng 1eoort is duli. .IL w1ll not detalj ‘any. new.
uses of the. computcr, it will not relate any exciting
incidents from the classroom during the past year, nor -
“will it provide much 1ns1qht into the aLtJtudc of any
_participant, student or teachel, after his ‘run-in with-
the progect cailcd CONDUIT. : RS

The reader 1nterestgd in lealnlng what wcnt on in thc

. classroom 1s ‘urged Lo write to the partl(apants. (See

“Appendix B) If the'reader-is hungry for more he. shouldj-“
ladoress ‘his inguiries,to the Human Resources Rescarcn
Orgdnlzatlon (HLmRRO) which supervised the evaluatlon of

- the project and:is analvs1ng the results of Lts own '
,,qucstlonalrcs..;f : ‘ v v

What thlS rep01L Wlll QlSChSS in some dctalr is the leSt
stuwbllng efforts of a’'small staff at one. computer center
Las it attempted to translate imported programs into the"
~local language: and ma}e thcsc prOﬂLams uscfnl to Lcachcrs
- and. students. :

. The bulk of the dlscuss1on to follow concerns oroblems b
‘that preoccupied the staff during the school vear.  It

" 'was a frustrating time.  First, because it.took the : ,
coordinator four months to rhallzc that he was understaffea;
with- only two palt time student - programmers. -Second, - .
because a lack of "tgnd&rds allowed incorrect and poor]y"
documented programs to be chlpped to. the" center.'-Thlld

' because the discipline. committees made hurried dcc1s1onsf'“

and in sevelal cases selccted meclocre te’ts. o

r— , ,
"Robert Seidel

"HWnRRO, Div.l, 300 N. Washington St., Alexandria, Va. 22314 ..
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&~

It was also a rewarding time. Some programs arrived thh
xemplary documentation. ' After an increase to six student

x1programuprb at Dartmouth :the pace of technical transport

increased from shuffle to jog. Several of the teachers
dramatically 1nc1eased tho use of computers in- their

1‘courscs.

In moving an idea from one classroom to another, mov1nq
computer programs played a small part. Before an idea
moved there had to exist a donor and a recipient. During

‘the past year the donors were the workshop Leacacrs

selected by the discipline committees. of the project;

_the recipients, those who attended the workshop. . These

VOLRQDOU participants were selected by -the. central oLxlce
1n co“vuJLaulon w1th thc 1sc1h11ne commlttoes. ‘

'Thp pa1t1c1pants returned to try the new work hop 1dcas

in their classes. Copies of computel programs that
accompanied the ideas were sent from the computer center

- hosting the workshop to each of her four sisters. By 'the
“first of Scptcmbel Riewit Computation Center at DaerouLh

O

| E RIC

had r;celvca the followlpg sets. of computel rlograms.-

f—-Phy51cs proglamq from John M rrlll s text, Thn'f R
Computer -in Second Scmester th51cs;,”mhesc plerams
were written 011q1nglly on thé Daltﬂouth SysL@m‘and

were ‘available from the author or the DLOJ@cf office.

;1ntorestea users. vere encouragcd to copy Lhesc ShOlL

- programs from thc book. :
~—-Business -and Economic’ ploqlamb from Orhcon Statc"
Unlver51tj ‘at Corvallis. These programs were well
‘documented but not urgently neéeded. HNo one. from he

.. Dartmouth  Region hau been selpcted for the Pu21noss
Workshop.. 'The one téacher who attended the Economics: ‘

Workshop did not plan to use the’ ploqrams until, March.. 

. =-Linear Algebra programs. from the University of Iowa -

~ These well documented ologram ‘were translated into ,

[1Dartmouth Fortran in one week and as. aulckly‘forgottcn,.

.- The only teacher in the Dartmouth Region who had E
“attended the Work shop returned to discover that his
‘school had clsconncctcd from the Dartmouth Computer.

-—Chemlstry programs from ‘the University of Texas.

- The poorly documented, 1ncorrcct ‘programs lay ‘in their
" card . decks -like so many microbes ready to infest. the-
‘gystom with mybtgllous errors. . Two teachers wanted:

- to use 'some Of these proglams within ‘a month so
“translating: tiiem became: the. staff's first effort.
=-Social SC1cnce programu'ald not exist. The:. Soc1al
Science Committee had not yet held its workshop. A
+local agreement with project: IMPRESS (Intcrdlsc1p11na1y

‘“fMachlnc Proc0551ng f01 RCSCulCh and Lducatlon in. Lhe

Aruitoxt provided by Eic
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‘Social Sciences) prov1ded f01 cooperatlve efforts to :
translatc approollato te“Ls. '

The prob]em Lhat would occupy the staff for the next nine
months was set: hcip provide the ‘teacher with computer

programs he can use in his clacs._

On the Da;tmouth Time- Sharlng Systom (DT $) almost eVerGone
uses Basic. .The- progrﬁms that arrived during the sunmcr

were. in- Fo1tran. : In order to allow students and teachers
~to alter ea°1l" a CONDUIT olodlam,‘and’to“incrane the

likelihood of the wider adoption of a CONDUIT program,, each
Oone was translated from E01t1an to Laqlc.

‘The cost of Table 1 is not the cocst to move the program,

but the cost to move the program well, that is, the cost

~to put a prograu on the cOmpuLcr and Lo translate JL irnto

Ba51c.

;Even a‘ter +this trdnslatlon, it must be adnitted, it was

not" accu?ato to describe a- pro7rum as well movco._-Many

7p1oqrams suffered ‘from the JnadcquaCLes of their native

batch urove351ng onv1ro1wants. Translated into a good -

71nte1ac ive euv::onmcnt they looked about as approoriate

as -a-knight in rull armoar plaV1ng spllt 01d iow thc Dallas

-Cowboys.,

Re oquipwnq a. plogvam ior tlme sharlng was not. tho
responsihility of .the r‘O\‘DUIT office. It was 1'he._; _
rOSponslbLllLV ofthe ndlv¢dual tonchel., The: office’

_‘plOVlde student ploorammer" to: o1~camou° user' and aL
. remote” schools, ‘money. to teachors who nlrcd thelr ovn
vstuoent pro;rﬂmmcrs. v ‘ :

:ThlS fle 1b1e'teachof¥stuﬂent'toam orovided"tho'hdmén
'~analoq to the flexible time- sharing systen ‘where a program
Jrould be: tailored to- suit elther an anlVldUdl class or

1nd3v1dual stuuont.,

tThe prOJecL ofrlce bega w1th the ulgontly needod Chemlstry
fprogr S and prepared each set: of programs as ‘they were

- needed. "By the end of the vear ‘all useful programs ano"
'~most of tho uccloctea programs had been Lranslateo. : '

kPart2~—The Droqrams by DlGCllenoS

‘TransLatlon Alds

‘A set of Lranslatlon alds was nrgcntly noodod bv the Pro30ctiau3

"thaff .This set of procrals began’in Pugust of 1972 and

e

BRI A i 7o provided by Enic [N

3undcrwcnt scvoral changcs dullng the progec
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jThe wnltlal efforts during Lhc fall were not‘verv 5uccessful

The proyrammer who wrote TRAN, a large program that

“translated much of a Fortr 2N program into Basic, was'ndt

readily vallablc to his feilow programmer who discovered
many:of TRAN‘ , ugs whllt worklna on an icmlstrv Dlogrdms.

By the end of. Pebluarv a new chlcf prog ammcr and a‘new

rDroglam, FTRAN, were both working splendidly. Five new
' programmers could telephone the chief programmex at home

and he would 1mned1ctclv»f1h any bugs in FT ‘RAN from- the
terminal at his home. In addition to TFTRAN, the. chief
programmer wrote.a collection of editorial aids for the v
translation’ and the formatting of programs. A draft of a
Computer Centor Ptollcatwcn describing. thosc alds 1s

‘encloatd .as npmenuJ C.

'The total cost of these programs was $ 48 . This cost

Chemistry .

©the list of 23 progrgms ,h
'ﬂAttcL COMOlLtLDC these o;tums,,thc oftlce concentratna
' on ‘completing the’ translatlon of "a

Johnson's Numexical” Mttlocs ‘in Che

‘:Some were completed and come were not. - TR
‘_Among the entrweovin Table 3‘arc some"of'the‘bestfahd”thef
'ploqrams like CONTOUR, a prﬂqlam that. looked good but

“would not  run corrcctJy It did not:run. corlect y at’ the
"workshop Qnu did not run”correctiy bctore it was ‘sent from

‘Table-3 illu traLts Lhe

was  included in the total technical COSLS oi the year in
Table 2 because without the tlansjhtwng regrams tbt,other
work would have been ' 1mwos 1blc. '

"IONCH~Clarjty of the Drogramfand"itsm‘
usage was.seen as lacking" (From the'
Chcmistrv ’orkshop IJmoo**'") SR

yea 's success and fallurts in’
Chcm‘stry - The " ogcct offlce initially” .concentrated. on
a

t.Gillette and Boyles requeste d;_f}

11l programs-in K. Jefllcy
Jol aistivi . (Second Edition).
When thne book was complete the leftovers xert~\01kod on.

worst programs in this vear's work. The worst sins vere

“the Unlvcr51ty of Texas to Dartmouth Worse than thc fact

“that it. did not run was the. 'onission of any warning: “that

~ the: Dartnouth- sLaIL_ jasted - fOltV hours  trying ‘to debug ‘a
:“'program with no :)ucrs. " The program ‘did what’ It wa
.. supposed to do: - it correctly evaluated flve (5) :
‘_glncorrect ‘equations. ‘That - a. commlttee coul solcﬂt such

Q

BRI A v 7o Provided by ric [ AR

it did nof‘lun. The outf‘andln stucent Dlonlammel one

ptogrum for transport is a dlSGlaCC.




The next sin of - program transport .is failure to send

sample data and a 1isting of how the program should run
~using this data. KNEXP, POWAC, and POWID after repeated
requests beginning in ADLll of 1973 (Seven months aftor

the ‘workshop) and cxtonclng through the end Of May still

- could not be verified it Dartmouth."Agaih, the Chemistry
Discipline Committee's selection of unverified programs

‘was: responsikle for wasted cfforts, UQfULflllC@ e{ucctatlonv,;
and- uumaged rcpu#atlous. P ‘

The: Lh]lu sin of program'trﬁnSportyiS'a program with
-Inadequate directions on¢use5'“rﬁc:efforts of this year
have 1llustrdated an obvious ‘truti:  computer center
personnel are in no puqlvnon to describe how to use .
pregrams in courses.  The hatural consequence of this
truth, that nrograms nced adequate directions on uUse
before they are selected, escaped the dull eves of the
Drgcipline Commitfecy At no time during the vear did
they see  fit' to corre ct theixr initial mistakes, and
discard_bao cr poorly decumented work. HNoxr did the
Central Office see fit. to encourge the committee to |
*monitér\tly use of itg. aroqramg.' (Monitor, nmeant making
phone calils twicé during the year to check with VOlLaLOD
© participants and coordinatoxrs on Lhc woth of tnc '
1jsclocicd Dlograns)._ ;1-v S e

‘ “fovrfn sin:of Lransoort is a crog*az‘wlthouL
- flowchart, or a program without good internal. documevtatzon:
. Some selectio ns: wcr-.so~poorlv deln@nLcd that PLudento '
could not -ifprove thé CONDUIT selection to ﬂeoL the :
'ﬁ51mple stanuurda of Lhe D“ S'WLoglam llDlaly -

hc CnOHl”ti’ Comml teo atoncd for manv of .LLS‘vlns by
-selectlno oub "of the outqtanalng col*ec 1on of - uroqrams

‘anoled in the’ fllSt year's activities. Jeffrey B
fJth»OH~S‘NLM"llCal ethods in Chemistrv was a aclldht to-
‘work with. - There was DYOQET description of the- suLjecL

cand full documenLuLlon of all: programs in-the.book.™ This
documentatLon ‘included flow charts, listings, snmple data
and runs, und lOfOlenC“S on Lhe procedures emploved

 As the Progoct staff 'ork dits way': down the llSt ofi; R
3desllod 1tcm<:1t OnCOLDLeled anothgr 51mrlc problem, not -
‘all the:programsiwere sent by ievau.] 'So on November . 21,
1972, NE«TON,‘ONLLVL L“TLOPY 'CHLMZOO CONTOUR, lOYCH,
. POWAC, " POWID, KNLXP, TDCﬂW“, POTRLG Cand” QLIDFL were- . i -
'*frequested from ie\as.,‘”hov uelc promptly shlppcu NOV.727.V;5‘

‘ Thc Sccond Edition Wthh alerGd at Lhe cnd of Fcbluary }’
contalncd a. COIJLCL VCIDJOH 01 CON OUR.«j o

O A .1 70x provided by ERiC



For many of the dbove sins of traHSport thc Yo GCt Dald
- with wasted time and frustrated effort. feache c_and '
- students also paid. Many proclams were late for clasa.
Some CLt the ertlrc coursc.

_Another ploblpm aludea to ea lllcr was making the Shllt
“from batCh to interactive proyrams..  The onlv person
qualified to make this translation was the teaching vprofessor.
- Jawes Bovies dt}LaL es College paia his sbuccnt pProyrammer
§$77.63.  He himself contributed ma manv. additional hours of
effort to improve programs for usc in his: ‘class (See the
programs -labeled "—1" in LIBCAT Appendix D.) Rohert ,
Gillette at the Wawval Icademy was not allowed to hire cadets
and so he also spent manv hours of time and offort tayloring
programs to his clavC' needs. These hours are not in Table 2.

Table 3 shows that fifteen (15) programs were not
successfully translated during the veaxr of classrcom
_experimentation. | Wine (9) of these programs. .were -
numerical routinﬂa with aniloﬂo 5 programs already exigting
~in the DTSS program library. X.(6) either did not work:
or lacked sample data “nd runs to ensure  their Jaccuracy.
Twcntz-seven (2/) Programns were suucbssfully trdnalatﬁd
Twelve (12) were used by Boyles and Glllett

éLs the total comDuLc Dlll fov Clllotte.@ and'

~ Table 2 11
Boyle's courses at: $792.64 . This figure is not an, acculﬁte
reflection.of ‘the Lotal use of the ClcmlSLfy progi ‘s R
~during the .past year. - Several *cdcher' at Sk ldmore l]egc e

modi.fieg =i uhe Cncmmscxv pro jiams and “used them in: thclr
“fcoul es.  Even with *be excessively: laxge: cost of NS

translaL*on itiwould ba- 1ncor1cct to assume thﬁbfvt ov01-t'

“shadowed- the ! c1a s ‘use .of the pr grams. . The cost of

trans 1aLLon vas a one~t1mc cost ‘and .those programs w:th'

adenuafﬁ documantat;on, that 15, those in JOFL Johnson

'book w1ll be us cd 1n bucceeq;ng ycar

Castlnﬂ a final qlance at. rFablc 3, onc must-note .in-
.:conclu51on that there remain'a numbcl of’ Drogram%,- :
'.:tranglatnd but unused, batch oroq*wmﬁ intan: 1nueractWVC
world, that stand like so many ‘knights rusting in t1elr 
Tarmeur wauchlng a game thcy onlv dlmlv compl hend o

"fchonomlcs
“One of ‘the flrst taQJS to! conLront tho cnlargcd teum of -

:.proaranmnls that' began hOlk in late Te hrualv was . the* set. L
g;of Tconomlco orogramo.; . "..‘f o *.t N f‘ -gQg

e

RO A v Provided by R
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to George Michaelides,

“The pregrams that were usefu .

- BULLPUP and zCHI%’TON’ ware: not available for his class.

P Some of the cLsc:‘srograms, notably, FACTOR-~FACITOR II, and
CSIMPLE FIRM, were- impossible to run comycctlv and were happily
discarded wvhen instructed to by CONDUIT Central. The
Economics committee subseguently withdrew its endorsement

~of several sloppy programs.  HMost of the time spent on the
economics Duc}&ﬂC'WUS time wasted on poorly written '
programs. lhvs 51tr:t1 n‘coald have becen avoided if
the disciwli ' insistad on secing Yunning

e fore

VeIrs ]OI’I" C'_'L‘. A ’,:)I‘OCTICUT!S:'-)

tha ave bheon

-Llw ©

elides h
3 This neglect.

s¢e of an ad?aunuo
s an an

't were
o‘bcr u%;

0
&

g J"c,"f‘l’!fa

is’

of haow

vsae

h

to-

S8y

course.

sheet entitled
Office informed, much
3-like workbook entitlaed

on was part of ‘the set of

grams.  (See Appondix D.) To'&ato'ho
Lartmouth Region has einres Lany
rvig ,ng'the Lluﬂ:latlon of *has wo

In late February x:th tle pum'ncatlonVof-a
Workshow ”w*cz1n1s Dartmouth

"to its o an IiMPRESS

the-

Ll

was

quQLJJL, thrat
S bvoToster attso

ore

profagsor in S 'S @
interasgt.in

pun]
for ugers

‘ k

[nd 1_'1V'
of DS

x..:

Kbool, -
. Lla':)k L, . .
‘Tn first veax

: ame it by the Dymoct dvring Lhe
-n11”"¢ClJ.v

xl~‘\cr dnd ule uurln”-“nu sucml ~The on?v
: hcalzng new. text-w ?11
wlll;cau-h the lhyCIqu 03

hope “is
appeax: th
‘a loc l QCOHPR?SL,

..;,'(

[ Th A,

J..
‘\'-.

”.Buﬁlncsd

'?he'Businéss programs were play for the Project staff. .One

programmer having completed his o-lot“VOLk, cmnn* a few ‘

~hours bringing up all the DYOJ_MmS in- the ‘boolk, Computer
_——-—-—" e et

E‘Modelb in OpcraL$OHS,MEnﬂQeﬂwlt

After Lhcse Uroqramr "crL‘COP ete

d a plOrOaSOT aL the
_.moviTuck gchonl of buolncss?ﬂum1 istration grew 1ntnlnsted
in buDQTV1olnﬁ Lhc translation. 011acultlonal programs trom
~o the. sccond textin Lhc business set, Comnutor ﬂuqmeﬁt J
',Cﬂ?,:‘:ﬂ Ootrataok»und uojlbtlcs Manau ment. ‘
‘Like thc’Chemjstr pzocrams, g;qreat dé\a1 of modex atlon

was nGCCC~ar’vac 01e th Business programs were acceptable

iText Provided by ERC [NNRN e R
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for use in classes. In some cases, conSJdcrabiv more

sophisticated programs alveddv existed in the DTSS
program llbr LY.

The»pIOgrams stand an excellent chance of being used
during the coming year because they have a local sponsor |
and because they are all associated with a text that o
provides a reasonable: d¢sc11p ion of how to use the . S o
Plooram,. : ‘ o '

Lineay Algebra ST 3 R 3 -

The progr’me in D01ald McLaughlin's 2 Comnuter Qriented
Course. in Lincar Algehra were easy to handloe. I1 August
of 16772 thCT'wch'thhﬁlath into Dartmouth Fortran in
five hours.’ In March a programmer spent 23.5 more hours
to translate them 1nLo Basic and provide card decks to
Barrien ioore. | : ’

Moore visitaoed H‘ nover to speak to a conference about how

his students had reacted to McLauvghlin's approach. His

:enthusiasm was catching and others, including some of the:

Dartriouth Matnématics Department, exp ocscd interest in.

: LSLng some idcas in their own cour Ses.

':Moove omoTo” d - his o¥wn student programmer but received:
“monay-to rent a teletvpe and telcphone for his students
“to uco during the course. i R

A,The‘procr mS“unnihg TowW- stgjd an c\ccllont chanpb of.
~being uzed this year- Lﬁ;othele‘adopt the McLau0h¢1n Luv

.PHVSicé

No phy51cs groaram; were translataéd. during the veéar. All.
existed . at the start and ran in Baolc,v‘Tho Darnmouth‘

Region nart3c1panfs were at the University of New :
Hampshire and used the UNH computér exclusively. They
neither asked for, nor received,’adstlonal hclp [JOm
the Project office.. 1

i 131 o'Lonw

'Two CODlOS oE DuVld Vllson s hook a1r1Vﬂd in hay of 1973

’No programs were translated. Errors in the prodrams in the-

‘»f‘i'_ Emc

1 et provided by ric [ERRNEI

text’were dlSCOVLJOd by JOLh a proglammcr and Lhc plofessor.,fvf L
who rev1ewod the. JOOA.:' S A
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Because the doscr:ptlon of how to use the programs is
poorly organized, the text will probably’ not be ‘used in
the, year 197° 1974 in the Dartmouth ncglon.

Social Science

The Social Science activjtics"of project CONDULT werc
supervised by the IMPRESS office under the direchion of
Ednund D. \thlu, dlrchor of Prdject IMPRESS.

. 'The original aim of this project was to translate six of =~ *
“the nine recomuended workboohs T*o of these workbooks ' D

Octobear 1972 Social

were available at the time of th
ch ce mpleteu befora the end:
nLy : T A

‘Science Workshop. No more w
~of the year.- (SGC‘zp xendin

It i% interesting to note that in the Coordinator's eyes
the Project failca: because it failed to preduce two
additional waorkbocks desired Hy_Rosenberg and Hartshorn.
In the Discipline Conmunittee'’ eyes the Dartmouth Region
failed because all nine nurtbtshuixmro not translated.
At no time did -anvone ever dofine the Lrans¢ablon of all
nine workhooks ‘as the Region's lawwnrvib‘JltV or the.
‘Project's-ygoal., D :

‘Given.theva*Kbﬁo“'s elemcitary approach, it won1d'haVGf

- been a waste of time and eoff - to support -any more than -
the minimum . dcmncd ﬂFLrablc by DI'SS faculty. _(G,R.‘Boyton“f-'
worked all the e: Cerlsea,ln one workbook in -an hour on the.
L IMPRESS: system.) . .. FRRE A AL L PRI F

o

“During the last half o t“ﬁ chr tho Pleec Ddld

_student programmer to hL]D prepare two- addltlonal worh ; D
‘béoks. - (See Table 1) ITn addition, the Project: %vopoand L
David Ro<epacrg S sLudonL ass LStath aL Mlgulcburv. (See o
Table 2) : S

Y_The $7362 28 of- comoutcr tlme andwr Class Ucc 1n i b7 2

. was not-all thc use of . the CONDUIT ddeLascs.‘ Other wusers

of IMPRESS comolnnd with the CONDUIT. students’ to tally
1070/19002, or 5.6%, of the total TIMPRESS runs recorded

- for the ycar June 25 5, 1972 to Jun; 23, 197 e

‘leen Lhc nnommous ranqo of Lhe daLabascb avallablc Qn

IMPIE and’ given the wide varicty of sophis tlcated
- tccthgucs avaliaﬂlo-JOL analysnu, Lhe solld use-of the
Uthree (3) CONDUIT databases should underscore the: pover
Clofian adequate written descripticn of hO' to-use a program:
©. in- clasu, no'’ maL;OL hovws o1omcnfaly.,‘ Coo i o

Aruitoxt provided by Eic :
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This resp ctaLle usa shﬁqu epcourage the trahslat~on Coon
of additiona olcmcntuL" texts. David ROSLPD”LH s ' S
informative VLLOVL on: hls cxuerlence was compchod on

:July 19, 1973 _(Gce Appand A)

‘Lhc.sumnef

Sanc June two more oF the orlglna] \01.b00;s haV“ b“en
comp]etc - In - -addition, David Aoscnborq, working over
ﬂlth student help, is vreparing aHdLLLOﬁcl :
workbookz' for his ‘own coursaes during the coming yvear.,.
Elinor uartsucvn has also us~10nc& plans *o use the .
newv hQT]bO < in hex coursas. during the comlng ye ar.

Daxt 3—4Local Torks shops

"\r 9, March 16, and

Three worxgnopa were held on December ‘
April 15 of the yvear 1972-1573. rull-leports have boen -
filed with COMDUIT Central (See Appendix A.) Thess i
workshops encouraged wider use of the sunmer's imported .
:L@Oda. Speakers included four of the eight National &
Vorkshop Participants and many ‘other aCt1vc teacl.or~ in
Lhe‘)a} outh Region. - |

L Part 4-- Natibnal Physics Wbrkshoyﬁ'
anfl '¢01a¢ th% ics VOL} ] n ra fLOM June 19 to June ?0
"his own text, The

o full report nuo
'xgﬁppcno =A).

,lnd nendeht SwaDs'

’Bbjlnnlng in Octobel of 1¢72 t

“that - programs of quality existe >d that were not off 101ally
'flﬁcluch in PrOJOCL CONDUIT, le

of programs. The details are OlubOLatGd in the DultmouLH
‘CoordlnutoL =5 nemo of OC;OL“I 24y 1972 (chlosed as

{Of Lbe clghf seLs llstea, two uere flom Lhc DdrtmouLh

1Pnrt qrﬁIndépe

Th

1972 at Dgrumoutu{

By John Merrill using.
: :ster Physics. A
ntral. . {See

becn T3

h CoordlnaLors,,recogn1¢1ﬂg*fﬁ-f; V

gkn an.’ JDfOlmal exchange

Pppcndl E )

*Rcclou,' Lco]ovlcal Modelin on t;v Dartmouth Time=5 harln R
. : q

System by Glanz and. Reiners aid J. Poter lellamson

Tnvestnents: _New ‘Analvtic TpcallcuOﬁ (L-Jeger) Lh LLS

~Investments.

PAruntext provided oy enic [EEEENS

ale. for Comvuter Progre mv’ln Finance and -
_bQLh,ycve_snlppe_ promplly, “In early }g)

part nexr Manu
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November Pracger was roauested to send desk copies of
Williamson's text to alli coordinators.

The Reiner's programs were adovted at Texas and Oregon,
Subsequent errors discovered in the biology text caused
Reiners to imnmediately halt distribution, Chris Hoogendyk
working with Reiners corrected the mistakes and, after

an April to Cctober delay, the text was again approved

for distribution,

J. Peter Williamson's text was nct, to the knowledge of
the bartmouth Coordinator, adopted by any other Project
office.

Of the remaining six program scts listed for swapping,
Dartmouth never reguested or rececived two; Exper-Sim
and Naylor's Simulation of Ztatc Goverrment Dartmcuth
reviewed but did not choouse to accept 0OSU'Ts graphing
system because of the machine language subroutines and
Snyder's Statistical iicthod's in Biology because no one
here was teaching that kind of course at the time. Both
will be reconsidered this year.

At the joint request of David Baldwin in the Government
Department at Dartmouth and David Rosenberg in the
Department of Political Science at Middlebury both PRINCE
from Sycause University and INS from North Carolina have
been translated and now work on the Dartmout}!, Time-Sharing
System., PRINCE and INS work began in Mavy of 1973 and the
work on these programs falls outside the scope of the
present report.

It must be noted in passing that in addition to the
independent swaps, publicity work, and regular classroom
support, the Project Office engaged in a minor, and
completely unsuccessful, trial distribution designed by
HUmRRO, A full report of that trial was made in August
1973 (See Appendix A).

Conclusions

The experience of the first year has, first, defined a
necessary minimum for program transport. Second, it has
suggested what an outstanding set of programs should look
like. Third, it has underscored the gross differences
that exist between the different computing environments
in the project. Fourth, it has sketched a preliminary
idea for necessary standards.

A working program needs the blessing of a wise selection



by the discipline committee and a perfunctory performance
by the Project programming staffs. When the discipline
committee approved bad programs, the translation failed.
When the discipline approved programs that did not have
sample data and semple runs, the translation failed.

When the programming staff at Dartmouth was undermanned
the translation was intolerably delayed.

If the discipline committee sclects wiscly and the
Coordinator's work is adequate, a program may still not

be translated. Scveral programs in one Business text

were ignorced by the Dartmouth Office. The above conditions
are not sufficient. Threce good working definitions of

what a sufficient set of programs should be are:

K. Jeffrey Johnson's, Numerical Mcthods in Chemistry

Donald McLaughlin's, A Computer Oriented Course in
Linear Algebra

John Merrill's, The Computer in Second Semester Physics

All of these examples are texts. They provide ample
description of how to use the comvuter programs in class
by providing a detailed discussion of the subject. In
addition to a description of how to usc the programs in
class, ecach book contains programs that have adequate
internal documentation and, wherc necessary, vrogran flow
charts. A third important charactcristic of all throe
examples is that each includes sample runs of the vrograms
and sample data where appropriate. Fourth and most
important, because these sets were good texts they were
adop-ted by an enthusiastic, qualified teacher,

This gualified, onthusiastic teacher is both necessary
and sufficient to carry translated programs into his
class. In an interactive time-sharing environment a
qualified teacher is cne literate in computing. He knows
how to pr r~rram, not necessarily to do much of it, but to
smoothly pervise his student programmers.

Even texts sufficiently prepared and ade uately translated
did not always get adopted by a qualified teacher in the
Dartmouth Region. The flexible, casy to use, time-sharing
system often mocked the batch programs original hope of
saving someone time and effort. Many programs translated
by the project could have been rewritten from scratch and
been twice as useful at half the cost.

In other words the project could have been four times as
effective by simply mailing texts to teachers in the
Dartmouth Region and giving each teacher an ample budget
to hire students to do his programming., Four is a
conservative multiplicer and the real increase in benefits
might be eight to ten times the current scheme. This
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conclusion underscores the enourmous difference betwoeen
an adeqguate cducational computing environment and the
systems currently operating at some of the other Project
centers

Because of the variety of educational environwents,
cquipment, languages, and character codes, standards are
needed within the Project. [Lxperience of the past year
has informed seyeral publications soon to be relcased
by the Project.

These documents should specify standard character codes,
standard nagnetic tape procedures, common language
conventions, cormon staff programncr procedures, and
standard review guides.

The past year's activity has demonstrated how not to
transport a program, It has demonstrated how a program
might be transported successfully. It has sharpened the
understanding of how a computer center DUbllCl&OS good
ideas. It has underscored the differences amonyg computing
environments. And finally, it has sugyested several
necessary steps to harmonize the future exchange of ‘
programs.

*For information contact:

James Johnson, Director

Project CONDUIT

Regional Computer Center

University of Iowa, Iowa City, lowa 52240
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